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3 rf.J-j-f/ 

|U 4, Jt 11^11 ja-LO>Jj 'ij* mMj L^ctplj L^rtlUajj Lj^LWI i * j-i 4_jLuf_),i 

t-iL L3.!) jj~o f. ItiJjLil ‘vuUs ti ■•^ , ^ (jLuiiVl ^ ui> 5^ (j •v V 
t>>l.-.uttl il-jJTj ■"■M ,-X.Hj l(J flhiTI J_SLt^l|j <^_i*JLJt jL^>Jlj (JUus I4 1 —j'jjjj 
jL^»J|j *p 2 r-Urj ^ ^ j'^-wttj ; j.iAA-UI <LJU I jLjjJ|j /411 

2_Jf$ joiltj t(jJ loLuiil jL^>Jlj ( jj^aa Jt jL ^ JIj 

,4- a LI . t kX) (t.LdAJj oJ_£».| jrtJ J-«LSjJ1j jAiiirJIj iQ p>j tVuTI 

iJJ-211 liXd> jjjjJijiiJ 2*h L^Xmil 3utauUl (1 



.l^L* J^a ^Ic. 


•> 2 Altitl 


‘ p L i ,<l(. i > .I Ij QU^-o^gl)j ^ i ^u t l l jLgj > Jt j^.a ^ylc. ufl j-jm-j ,j 

^_o 4-LaLuj gjtjj 3 j rrj-^j (jLxuJ^I ,-ulc. 0_>.<j2t! ^yJLsJI J_dl£JJ lj 

. 4 -iiiivU lj! j.d.rm 

. 1 1 1 £j jSjj lj! .i o .- i i»yt 3-JTg » j <}h a ( uS^ a Ij .j 

.d^uiVI h .ij [ 4 > -Lj 0 £^ 4.1 4r II_J I 

Jntellectual Skills a^ciii CiIjjjui (2 


i .oj t _ y -Ll Qj U_ i._ <^ JI jL. OL->Ij ^ j .<u >i l ^ uuuLuU .1 

4 Aj^^J^uloJI AIL v Uw 4 m m Wl 

i—aJili'l ir.tlj juri'fa'it'j ^jht; *iT|j<t ->4 ir»T) jj_> 3 _i^latl| If! {J4.Cu.1uj »i_) 

.^ _i)^> Lb | 4 j^LL 4 jJ Ll^uia ilalWij 
■" 44.V)'t-^ -^1 t>* ^ i tl ^ w ' A **■' 1 ’~‘ **U •£ 

, j*I ^-*5 u n 1 >Q.) | AjJzx!=r 6 

1 ,ii4^.tl ^.44 - *1 3\t»tl ,t%j*" <m , j 

. < i t i rt T I 

\^ 2_i.tTg L^A-^ Ll o^j ^-a. L j j ^, t l Cl^ LdjJ I L^* J -„‘"J • ■> 

, L 4 I* 

^Ij— 4 V 1 J. -CI4II1 —Ifc 1 *>V[j d jtrtmll jti^jtjLA__S ^ 4 - U'i 

2 , /-i r; 11 m rit | 

L^bu^-J^ j*d_JLl S_n&L>Jt d—ljoj^il J_i>iJ .j 

. AjuLlDI »Lljw^ 111 lit I jj^sS^-^VLj 


* 10 * 



{Professional and Practical Skills itWij oijUti (3 


JuLjuoj o ft * ' ill 4-Jj^aqJI OjjijJ) ^ .. u , 1 ^_ic ajJ-iaJl . i 

I iL. jiuJf |^1 dt.aj m!| 

j dr* 1 I* 1 - 1- *-** 3^. ^'i VI J* J> 3a . i«“ h w Mj A ,t_J 

■ L^j^J (*■ 4 I ‘"iL^j^.-^Tt i -. AT «^jU" ,,.j ,^ 

JjjkJI <4J^wa#JI 3jla <4^«Vi fLjVI_j iJueLVI ljLu>. jcLu (JT lc. SjjjaJl . j 

■ tU «_ i j. t a.11 <UxILuMj ^Juoj 

i. L x j llj t 1 oajJI ilo-Jjt i ji£ij£ajJ 4 . iLlA -a J Urtll 

.2L.j^il ^.Uj 11 

tGeneral and Transferrable Skills ^j>2HIj3uuji wijUti (4 

i^- Lm a 4- 3 1| j n J «1t | ^-lc .! 

.(fun^TI 

. ^ 4 W i ^ uAi l**U ) (j f-nn^l t 5jJ-21| ,lj 

.<U^-L c aj^uaj j j SJ £S \ ^-AjjIgjjUjaVl ^ j^iuL U I ^laSji-Lal| .£• 
.A jU . Vt l 4.14- 1* 11 A-c4. \ jJI Jjfc- ^ylftfljOJaJI . J 




> 11 * 












2 —jtii <r 


uljlMirttl 


4- N i SN . l t cL 4 . j .4^ Uu V) 2 . Uj . dS fr]Ij 4.. U Lu.il aU-a»^Jt 4 jt "i il 

< Uj$> —ua % j.M-rAU^n alj « 0-~* Jjfr —£*■i I jl iu_ i^. liLAjlSJt ^ .i 

.Gljj cu_jSLa al^ll a jAj 5 L - > JI ^Lyjj^IuaV 

t * 

aj & /IgHC . Alj Si. Ijhi i ^rt LJSv^«->-l L_i^>L>Jl i_a—LLioj 

> UMW1 ^ Viii ■« 1- ^ .t.a di Ji rf~ii*i 4_i mLu/t ^j-LdsajIi ujLi to L$i jl Sfj I $\<lj uLa^LL^Vl 
ji&j_IU I (jj^wAa^=Vl .1 ,» ua Lj^ApOI J *—• L- JLitl tJ.u. ui 

.4.<JJ»sj1 1 ntilrij L$avUL>J ^iJt ^LSLtaJt^Jjjujil LjULuj^jJ^j 


4 i..i. r jfr> 'jaJI aJL-a-j ^j-A3. jjlSJI 4-J^l*iIt luL«u® ut_<n>■ 4_-L>Jtj 





:(1) ^£j i^ULu 


>15 > 





fLoSt 

jjjKj^aji>A 5 »(CeH Membrane) ^jJUJUUiiJi .1 

4 \t 1 I[g La^UJI jyU. Jtl^ll ijJL>.ti-UI 4-AUJI ljU^SLo 

m ml^ji 4.2uA*aiKai Litvi <u<Sj ^j^u>Uuji ? (Cytoplasm) *2 

A-t-UJI ljLj^uui 't-j —5I^JJIj gfj l-^-M p Ltli jl]I *- .rt'i g^UI SjLII 

. (lj! J Irf ttl &jj& ^U. ( Li 

oj-uu jul^I Lg) su-UJi 4-2LUD :(OrganeIIes) uLuW 1 .3 

. 31^111 J J i a 4 j.L>J I 4 - 4 .uauaj»CLft uaAI 

1 gji>aij ujiji^av 1 eHij:(Cell Incusions) XdiJi ui^Uiiu .4 

.2UUJJ 


tCell Membrance *uuji (1 


<L^jL»JI 3..U. J I j_c. 2wjl>.|jJI 4-i-U.il lLLj^S-4 J-ia^ij Ijuv J^tSj jlfjj jjfcj 

.(j» 10 9 X (10 — 4.5) <JjLm2j) j*- a >iLj (10 — 4.5) jjrj _j L-« 4_£auj 

lilLl&j tCiULpjjJ <j—«_0 4Jj[j>.A*wfl tliLiJukJi j-o ^ au-Sj I MJ (£$JUJI ftLuuiJI 
CiLuAij Jjj" J-j-U J t -t t u ftLuJJI i.i 1 ^- 1 jl l£L JU-jj 

.i^ltl -J j C mg AjjS.uJ 


HfjJL&JI pLul*J1 t. M Uaj 

.‘^ j'* 1 V - l^-t l r.l'.jg a CJ -Lei U^wU- ,C^m\ C. I M 1 «I I / ]£xL-j • 

, SjL-all ^Luu>-VI _5 4-tofiVlj w.M , i rt~m<>4 . j . U iJI J 3 J -1 * 

.id^t ^ Jljil ^ 5^3 J>^aj jtiSj-Mj • 

(Antigen) f l -^1 jl i&a-I iuJUJi ^Lm 4 - • 

.(jJsj-4^ m> (jx. SjLlCJ i^.iu aT I 4* 4^LA1I 

->16 <- 



tCytoplasm (2 


uiljjSU i .h <ua a LX*Hj 2|jjJt jV-i j_aj jjilt SjUI ^a, 

3 1^* Uil^M.m.~»> jj-Lc L-fll Ami 4 j ui *»raiij. iLi n <_JjL«L OjIjX jAj ;<vlL>iJ1 

JjJ—J t^jJI J .& i^j] | (j£_uuJ Jaj^tinJMj 4 fljjl iwJI L-L. u ljSfl * J 

. 4-aL c .J lj (J&wJIj 4tL> J 1 

LJLLujjiJt (J a <*m <LAus lj1Xj5L4j (*/,90 — 75) a La ^ jkjiL^LuiJt 

ej-La 4jj ia« ■ I Jtjil Juvjlij uXI-L.Jli.J1j X-lu.<iV 1 ^j-bLo-Vtj ljLlIajJ)j OLjj5-uJIj 
iXL*j_ui>Jt cllAj i iL. 4 Alva ljI <ij, hlv J5LX ^Jl£. 

■ !■» a j 41 u*i.Vi 4 ^(Lj ^ i i JuU <tl j j-fliXj ILuLjj^ 4 ^ d.\.7+kiii 

;4jJLUI l rtlUrtjJli ^)>UjIxuil| ^JJJJ 

. 4_lL>J 1 l,j.4i.i.^." jul ^jlll jljil ^u.xu«a1 <Ufl (ttJu i^iltl qLSLU .1 
. OMloXJ 1 £y» (jAtWct I '£- ■ --J . 2 

L^jJI JXLllJI a V\ h iIjj 4,.i. ^ .jlAJ( 3— 1 U xM {j-* fL>Jl jIjJU J < 51 t . n j .3 

nLj^,j£H i—i^lcLaXll <LlA i1iJL»iJ .4 

:d»Lxwull (3 

a)J_x! j-C 3jl_^ ^yAj tSjjlX L aj jit£=3\ ?Wrt( . rt> . ;r .« 5uj|j^*J| 4 j 1 Mt ‘JL. (Jj£j 

}Jlzj yj i a HX) Xu_> ^.uriirriLHA uuUa jj ^jJoj S^xcILa Jli-il L$} 2 > 1^-111£L illjLi 

« Lj> 13J| yj i_aipCL>-Lt iXlxiiuJl 


* 17 4 



x Nucleus si>ui ,1 


t Lb-^-u3J lAjJt^alg <LcL>J) CiLj^a StjJUt j‘~ m ~ 

Lj^LxJLj J . -C r u t ! <Ljg j£=a (jr -&£i (4—JosJJ pLtJl Jt .'Ml .a 4—J I^.K ,« <j_£J ^hjL 2 
ujl^-'fe* 4_jjjl 2_ ' «■ 4 ofoTi 4 ja-A Jl 4lUaw_u41 2_ riJL JalLiiUOJ < jU 

jx. ~x.+~^ :'4_ij| ^j >il l 2L S-lL^. a I_j-'J) ^ " ‘jy -jj < LuH. i t I jkJ-J( 

CtLii. j .i nl I <4 ±Lu9) i t ' i c 4_boL> 2J[jg.toj /it 4 4_J_>JI f. t^_>-1 j - j 4L~i 1 

. ji tjj-ixi.U.1 SJfaurr J S-a 4 i j » U-t,I 

: j-« SljJUl i 

tNuclenr Membrance >A}UJl . 1 

ft 

JLusjLi ^4_lu3 IuL*. Sj-l*jl£> 4 j j (L^jbjSLa iVi iiaijj 2ljJJL Jo_u»u 

itfj 3tjjJI L^Lj^Ijk . 4 jj*-i JJJli+A 

tNuclenr Sap i/j^iri jiLuJ! .2 

jlC>LjjX>oJ 4_x3 j-MJJijJj 3I>1II 5A_4J JJLlu 

nJI ^Ul tbU^JpVlj (j-aL a^-Ij CjLj^SLlu^ itj-bfi 

t-j j ti ~ i t 1 

tNucleolus 3u>*Ji .3 

i-jic Ajjiltjj t}\ lAJOiij JSLuJI jbm ^ul»- 

/yJ>-Sb 2- 5j jiL_« S_a^Ae U$J IJu^j tCtULUjjJ lj? (RNA) 4—J5>Ul ^L^Vb 

■ TllLMI £l CjLLjjj^jJI (rRNA) 


> 18 4 



2 _ J&tf <■ 


The Celt Nucleus 



djjjJJ ddiuJjJt :(2) Jiui 


iSuluUj^l JJLuUI .4 


i SiliI mm a 4_fcj^j 5 jL-*£ 

.(ONA) £.>UJJ aJUL>JI OLxI jj£i SjUc. aa Jb do^oJIg 


*#***&&* fr* 2 


N? 


tStjJJI <Lt4A? 


♦ DNA ft-mla ASjadt £-4 4l^.n.isl.l ^Ualjj-jl SaU.1 J-aanj l^jl • 

'4..J StjjJI Cl>l—q j. L>J L l ^ v » 1 ■»i a_ tj|jj a(_j_a jj a L^j 1 4 i - ticL .ua i 

jjaLSUI 5jj mi 3 4- Ljlirt.d a jj %.a,.L>JI 'j-uLjj L$j uLlajj^a <U-uiLu/VI 


> 19 4- 








--> afjXfSJrjtf 

: Ribosomes 


i i 4—i jl-L£.i Lajfra ^jN *J~ 1 A_ "j ' »*■ A- 2Li3a uLlu> 

.i_jUjpV(a I jfc^Sjj oOLLuj^JIj (RNA) 


^Endoplasmic Reticulum i^A^aiVi i< : ^u 


4-^js. iff jJ W I _jl ^-a)5LJ| aL m l bJ I cJ^Lj J i rtTu <U nir j 

Cf—i La aIj-1.1 Jjla&jju 4&jL- uJt diLjfc ! 4-^.-w 

JJL-a. 04*50 4£LLJl j *~ _» mT( ^1 SljJJI j_aj ^ ■ ■• *-< fcffijfrILumJI 

. 4_J c LU»|jJI t^i mt I OJp_j <ejUj T L>i-a t"i <.1 ~> lu> niIT g^Lci 

tGolgi bodies >*. .a 

luLuc j_juj 1 i“-Z3 i (8 — 4) (j—a p -"-^- » Qj) 5»~ijj I Lj^ai L_> ^ 7t > 

(j-&$ ^j; 1 g-intL (jA*u .Lt (JjjLo^sVI d j_a»j I ^ Lryi (J^_a 2_j^ja»^4 « ij. t-i .,i 4 

. 4-Lb^ olfc A^rt'i a 
. "*l ..‘-wVt a Jui> i.ftnilfc a ^JLc 

ej3-a»f L>l.i jJi ^1 iiii>»y <U - ujLm<VI jj 

iSt *^ j4_>J' ojuti ‘“’N 'j -*- «L ljLLoj jaJt ^3— fc ' (LL^ Lt-i a* - i ri _i i1' > L , U 4j,LL.’ 1 

1 |^a £jrGjjJ_I| Jj^LLaj Jftij > A < ULjiiJt ^Lu 4.^ -v tiJj^*Lu u>\ u i ~fc - juj-taaj 

♦3uJj»i| J»L>»Jl ^IJ Sjjljjviri L>L -li> JI 


* 20 * 



ibjglfajlutl 


, 6 


(. 1 ill I d i nij 1. J tjflJl itiT . <y_3UaJ I I iij hj 

U, Lfc 1 dJ 1 f I *■«!* Ltb-t i ; ( j_u_Lll pLuuJI 

i n > 4 - > u ^ *t 1 “jj (Cnstase) iJ&ij^VLi i _ 7 ^uj c>l^jLu^ji <\ i m.Lm 

^LLkJI&.usljxVt 1&.J 

1 le JsJJoJ ^Utl '^U-u L- C -tS Jl A^lt jj_>. Sjx^a ,„a l 

. i£jliJI (jaiiLuib <Lt.->« <1 


$£ d j I >ij| 1 d_ujjJLj La5 

■ (jJLSLIIj d. J^ t (J j - i . J i U (ATP) dJllaJI J_d_$3J 2_aj>UI fjua\ ~T| OLwjjV 

. LSLk»JI w^j_> jt uUam IUj 


Xysosomes ^^uuJJi .j 


J) j \ ) Aj n a £ Lie Utli <£_ Sj—uudLa JJLlUI 4 — j*L jjl'* i 

jl n in ^ 1 (j~i tj<j! nit a.i,n: IjJ ^Ltt <JJL»LUt ,j—« 3j 1i*—> ~<\ t d^i ^^>yj 

.XifiLb 


S <£>R>U -j 

iL. 3l_jJJI (j—s <—►j-LII—J l L a jj JL,J|11 d-i j i »^f ji 3 j. , aj^L ^T lc_u j j>» l ni.ij.-w | 

I* 

. l^Lodjt Jj-jJ! A±o21i SjLc, dj.Lb.tl j»l i.ntfM 2- p&Ajji *Uj Li>LiUI 

tCell Inclusions <uu*n c»iUiA* (4 

|_yLM 3-y b- c .j.S Jl jI^JU j-4 oJik U LL aj Sjousa 3 x^,a.>> i « ^e, SjLc ^Jbj 

<U^ I nr jj-di d j Mi dl^-LI 6JL&3 j M ^ J£_ii l(j i^Tiit d_j±>-J) 

j_«j <4_il>J t j-4-£ ijr-* 4 b>L2j? iL. ^ ,j] ( jjSLuj <JT _ ti _*Jij JSLtiu 

-► 21 4 - 



-—-> jjX 

a_L»Jt '4r OjA*Z 'Z .i . t . x o (j-t SjLiC <J-Aj uj-iiAH 0-1* i-XX*Vl 

^ a . ij ;rf., < „■> .-> , k - t i. f 1 ‘ i * ui VI (j—a (« > ^ -aj»oj Qd-jJ IIj j.n-uiJ>_g 

.^jLtuj^U 


:u>|ajaVlj JoLbuJI 

0-1* -stj-it *Cd±J| ■.' Ss ajj^ T J Ljjjj^j ^hwi 

liiLa p-LtLLj <UaL»v4j ^^JLc (£jJLi*o ajLaj A j LwJI jeJa_ui 

| < 1 III » 2- ■ I JLittj itis L i ; a2 L f) <<i~j U^j'l£ Cl I jjJ | 6Ll&> CuL^a 

S^blit U CuL£= iij Lat i^=>CJl JCc l£^X\ Jj j (jLwuV'l 

I (j i a jj-i=L_ai 5 \ c. Sl. cjIi > rtiVI a<JL.<h uili l —i>Vlj ^ q ml L.^j jLa_j i All tC_Cjj 

, ^ i .,i ,'i'. 1 t { (_^jL>i_iiCi ^ylfiiLiiil p. i iiti 11 

:A-i 1VI| ^Luuiit 

s^ybj 2uL>Jt pLjia-'tl {y> fl<pl 43iD JL>.^j 

* 

r(^>l3Jj pli.aWt) Amitosis j-fliU .1 pUtiSVl :¥jt 

jl Lfcjf J_c! SjjLjJJ L±a*VI JJLa ‘A-JjVI CiLjI^joJI iL. pLtuiijV! luUh CiJ-^O 
1 *CV| 1 j ^ icL J-lAajj *U J^H-TU. I 111 —LULfljV| lilCA i&_£ : 1—ijClSj 

p 

i^A-utl j n Hi fi Vi (jAa- U^JJ-U i i^-n ii jJ_j jO i&uauJ$ i i J ; t r>" < utj 

P 

0-1* Lq ^C a £rU^_>. ijL uV l akjjj 

P t 

. | l^^jjuaS LUij j*L.nrt iVl 1CU±> bT l i II jj tZi^j 


> 22 <■ 



jJuL jkLui^jVj ituli 


, y I.'kTI p ‘ f. Ij-^l p ■. J 2_ Oj. UU. * t I & lM rV'V’l 2 t, L i ,1-fc.t I L£UJf »- Ol.tWi 

ti^LXI jjjt (*l hla')VI {jjt I 

.tbilLUl A7- p.. ..'it ^uiaj^XJ ii 1 _ r >Jl (^jL£J| ^-*3 ^2> 
: j-iiUJ,I pLui^jV! 3jj 4 a1 

2- J l^VI Q_a Cj La^ui I tjjlc. '£jl I uLuj>J| JJij «L 3 c rtvl ml,I 

.2I^15( 4- (DNA) ,_p»j)LjK]t 3^cL3uj (jrUuUu->J1 jrLu±>JI 

:jJpUXI pLuuij V| 

l(jp& 3 ; || 1} ■C. £_^_iiLxS,t ^jl£ jkLuuU^Tl £.LlJ? A Li>xj)^m_l 

:InterphaseZoiuii3i»4i (1 

Lj^l»j{ j|i i»“< hi 131 -vj-4 ij- 2>3 (Resting stjige) j^sLuJi 3 JL>-j_4 ^ « t nij 
jL^a 2ll 111 (j-o) DNA (££$311 (jia-aLxJ I !,<.>>, i>j .4a Ijj ^Luiaj^U 
ij^...^’ij t(80 3 J.-vaj—& 2-1 3rl 4rt"j 40 DNA —II GLaj— ut$ a6j£z* 

l..^j.,4 Jj= 3 nu 1 a 3,.«jftj Jiui fl^ii 4.<i j±c. ui>£1I 

* 1-4-U^Qjjtiaa 

;Prophase(Vj^0^4*^li^>U (2 

Ja$ j-W A \j ft (Vj—lc j£_SJj (31£_jJ | i£_ ljL4^_ii^4^£J| l!i— t>- 

1 _ y <d nijj <U_tU| j»L«J Jjrt^jLuLLo * m3 (j-4 p$jj(£j*jy=i (J*-—> 4 -*-j-SJ- 4 3 miA)$ 


* 23 * 



---> JtjV/TJfi-jJt 

* 

« u ^ TI ^ <3 .cd J 2 In n\ 'A. l_a_4 (jlJ—uLajjSUI tit-Aju ui-oLajjSLJLi ps-u^ ^J. f~ — * 


1 Lc-^ iLvJ-Lbj aj iwjajjCM^ .v»Sj 2Ja.ji| J_t* (J ^>Li- 5 

i-;. uc) L2Laj-u.j£Jt ^IJ L<p.sLa J.Jf~ hj i t _ T _*S^>Uj ijl LusOjOj2_jjjJ| 

. L j f.ua (£j*U1 JJLuJI pLili-Vl 4- g.Lui4tl 

a . ; j-_Jt ^ (<i3 (2_buj.it a!±Ji> i£_ 2iA^>yi jJL jjji ^Jj=ji| ujjLLjj 

kia|J_U>. 2 I j I v j_a (- ; uj,.uLLl LU-u.- u : jCuLL-^ c4) f U Ui .-» Jt £- 2_jj^jil 

1 4*$-u3JtA j_C (jLxjj^ajll Cl Tl j.j.u'Pa.n ^.‘ilj (2 iJnfi. , >uU) 2« ftiYt (j.6. .mJ 2 

* 

(2 j I C M ^,j itrk 3 ! 0-> I j_aO L^^La J^sb Lu>Oj_Lj (jTj-iSs’t j_e J_!==» tjti.l Vi /ij 

✓ 

L&J-icj ^xu^CJLj L<ujCo (jj-a-uojj j_>*3U .M-iULa L ^i -4 J_uC uij a 

2CjSLa ^^JjJuo a>i 41 1 <jj_i La J_uaJ 2 -ulu^Ua. ulsj-ui. ^Jj JJLuill 

CJijJt 1 jjjjJLLuuJ ij j*l nirt'lYt jL. Sju^ JjJbl 2JL»jXI Oilut j.u1.V>j da j- u iu 

.22 uSj (60 — 30) j-a LujCj 
:Metaphase a^tji^^ri (3 

f2_J , jJtil ub J .liL i1 liu-p. (Cbufluuii 'JL. CLaj-uj^atjjiJt OilCfe (_£jCuiJ 

jj ( CuLL-L ? A-ljIjI ;.uY t 0 2 P~>»Xt CLa^-ui^ajj^J 1 uiJj aT uj 

j_» j»I <jj_SLL C—uv ;jXkOjj~‘t niIt 2Jb_u/t^J C-JjVil litfj—uiJt (j—a ' V->j Vo 
CLaj_u^ajj5LJl 2 I -k jl I i>2ua i2_ ^ ~U * l) ^ ■.! r1 i±$ (^^j l ' u u l l £vu ^ -u 

2_Lu.jJ,| oluA )|_a t L&_L:Ju> 2^ Lfc_Ui J ^ mtt jj-* ^u_yaa i L, ■ i . -v q 2. 1 -u jl.1 *2-S> i£_ 

. LaL»2 2_j jjJ i j eLuu&JI 
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:Anaphase 3 LU 4 ! (4 


(<L_JJitl Joj—iiilt ^6y ~>- 2.. 2la‘ i 4 ) 11 .m jj ^~> | fl run O 

2lc_^4u>w 9 J^a i±! j_9-ujj I^.i^iU <4- Ljld-i-l_4»3>£J t dC-LiJJj 

tTelophase (5 

^ajUJl 4_Lwj.ll 4- 4_tic LLLLa L*-a La-^usj JJ5I ljL ojjj^jjiUI LljSj r < j > • 

4_Lw jil 4- L<j^ L a-L^ojj^ L^-'-a (jd=a ,i.nj 4 .jll3j r>j j-i. J_a 

(O (d-J-^a. ^Lulaj 1 |j uw-n Ojj5Jt ( j_4 1 lc^c»w 4 [J *—» i Vi i ->~_g t2 , aVj-JI 

(* ^ 

2lJjJi 1| ^.ri"!Lja i4_ja^j ^ i_Kjjj I Ini-L 1 ttaj-ai. ^ i usTt 

2-U»*-l a.i?I |<_L_jjj flLj^il 1 p '"wll ^JJ ^. .-> ,. 1 11 Jj 

{jrtili.jLL'V ^JJ 4„ lL>J 1 j*l—ULojl ^CJ_J (jLl.-w 2_t-L»JI 1.1a gag 4- at uiViV) 

.j»Vl I 4- Si^jw^lt iLL^jwuj aj^iL T | ^ju juloj L»^.La J5 Lj (jLLLLal 

t(> rtirflitl |wl ... aWj 

4—ic 2_t>J| \a 1,/put L_j!>L>lI1 4- at ,.<aW| iiu_j»ij 

1^4I| 4- fLuirt'tVl I j_4> O-L J wJ jl^-wT) fj h°i L 4 'i ')jp. I A 'ijJ=^LlX 1 LjLU^U-Jt 

„ a Laj^j i {jrtt it 1 4-i ((Sperms) 2u^ui 


uj-ijil Cl-l o L>J b 11 


d_lcj 


4lxC lLlcLwoIL i-.lj.jw tujj-ao^JI <_iuiLualuj (LJ_^>djJ! ^.jjSLU 

jl 03 -^a (iJ-po ti’ llubj <GLd^_w^ajj5LJl iJtcLuxu : 11 ^4. Vt 3j_o J..^-. 4-j 

. JL>|_^1I JSjjJt 4- 4jjl2 l!)L< t ^iui^9a>SUt .itlC 
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* <^»W/ 


2-. QuLM (Ljjli CjLj^_ujI JuL-C ^ *■> <j r ?>->- 

^J il)La j^2 1 4JLc L#jJb J^Jo>o % j 1 a c, (j-^JLJt Jul fc ) 4JL^> ,j_o 4_' L ul* iL>-^4 

1 4— 4aA«wLuUl j»Lut£j^b 4-d.ml t fliXi (yi_ALia _a_ua.llI 

* 

vAJ J_yi->J1 U-J^LiOl <£_ A ru>ii~) JJ_sJI i-4 .>w'.,fj <^a a (4 6) ^,-jLC. ~°»J 

LJ Lj tjj-a-j I (J3 _£jJ jkLuLdjVl A-Sjt^laJ 4ji iiiUaJI LjM»vM J ilH’i i LaOJXj 

aLaot jJLc_g j. 23 ^_ic t-gj-o J *—-* ^lJI LjLLijj_J !j *LjjJd,t 

,j-« ^ L .u a V I (jr-^- b'-'-JI A.udjj-J j_g ^^Jdt jtj j--»‘t 

j^Luuij^fbj 11* j-m4-gq y^a 46 jc-ul>J| Lijliu ljL a_^ uj! 

1* 

. ^LatjjijVl ^wo UyC^j lj,Li'j>. jjLSLb jjjJ' AjjvJ | LjUjISJ'I i.1si it Vi 

L_iV( ^ 23 ^Sfi (>» 23 

46 <jrLbJ I 




t ^!£LS.tf I r Ui2iVl Jj-b-j* 

! bub ^u.L-*» j^> (_yAc uu 

t^jViaju^i (1 


J.i -c J!J—lil j«kj —j l—JjV| La —J (>!»•¥ 1 f*L_uiiijtfl A— (j —*j 

( V t-Y| I ^Tj lM 

sJL^LiJI 2±»jl\ (2 


Sj-ALj* J_gV 1 j*i.i.iirt'iyI j-Lb u i ^ >- jjjLU! ^*Lul3jV| A L-w ^a ^^4 


.^iUI ja£ aLuibj‘!/l 4 tnM^Ag 


* 26 * 



<L— j/ii)*/ ^-— ..— " ■ 1111 " ■ —. . 

JjV( jj-c jp^jLUl (jjjfj-lll (j—4 <J-£» p mii . ' i j « i_ L> - j J.1 61 X-* 2Lj 

I iiulshJI QLaj ni^.4j^SLt 1 jujjoj Lq.<p.,o iiL^ (j<jwUJ->- jrul^i ^-LuV 

jl LjM>- I ^Ul^j L- jjLUli (JjVI ^ y I|JoLi.^t ^Luuij Vl |jjt 

* t 

■>, i r i 1 «-%.'» L 4 j, ‘ i.a J_So l—ctjJjL^t 1-41., niiiM i. ~ j,, c moM A ..-i l V (J 1 r=» (j — 4 C?1 "j t i U*. 

VI A.JruLcU) 'iUJjJl 2_ OL4 j n ij.ajjiLI| 

(jAll (j^LSJ 1 ’£- 4-jljjJ I 3 4-j.drtjJlj siLLUl Sfcljvj 3 .d - Kjl J.ijuj’i 

(j 4-luj ! . t.< £ ~>y^ !j JiuJ! '£— i^jLutLo di^S -4 

l.j M j 1 g 1 ? Ml i£_ UlJ j AiiUill Ul V1->VJ I ^4 Ac ^ t > 4 (jJh ^-i-..i*.tl4 

* 

£-j *^~t f jl a ^ .J o j (_£jjpJ .tyaXi Lajj-iij SjUj SjU; ASLt/LhlUa 

i&JLuLLij 4jU)i ft :ti-» 1 1 2^>buu1 ftu^uSJ 

.Epithelial Tissue 2 u5>uji “a^^Vi : 
.Connective Tissue 2uuut i^uuvi *,Laia 
.Muscular T is sue a-d «j i v 1 * iim 

.Nervous Tissue anm«tt 2Uu£y i i ujI^ 
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-- > aljSNSJrjtf 

t(aiLJu) Epihelial Tissue auJiUaii i^uuVi *V$» 


' II! | [j- tra . i — i jl ft, (II >. 11 d i ^ jLjsJt tilj| w Ij- <I>| iil’lYI 

^ «> iri^T I jL^->JI d M t— ■■*—— A .tiniTj >»ilj I 4<_j i n i tf I wAjal ■>i'i j —i A_j_1L>. IiAJI 

. 2ji till n_t U Ajj-ojJ| ^LlcjVIj jj mn ‘("t|j 

: L<-& tj^UiLuji 0 ^ 3 ^ ( 'Ajk.i.j!)V 1 {AJJtaJ 

d j-w. ti. t ntl t-> t) A -m. i u'l^f 1 .1 

■ Aja_4JI U t l A <■ / .II 

u^Uoit a^a*3Vi (I 

: Lc_cb ij* ^ ‘ ■• 3 £ _ y JJ til 1.1 1 laJ1 iiXc_j Lbi>JI (J SJ5i t.Liaa- ft^a/Uj 
/ U .,.‘, t) 2 . V^Ut| .1 

.A utl!?!-^. ,ljV( . LJ 

^Uu„ f n a^uVt (l 

Ljij <a^>-J^wlj L-AMa '£- ftJ-a,~~1 UiiliJI fjuc 3iX*-tj Lt> £y* l l ^s jjU 

Li g-t.i ul3 1 Lbi> ftL»*c*4j ijLSLJdl (_ailiuj cl < t i * U ^^Jlc 

(Squamous) au^j^i i*wuiiVi *1 

aLqjJSuLhl# t-9l j^r £)jS3 ul5j dJU£> j-d fiJL>.jj A Ap i a 

4 d *. T -> ,T [ L_j^>L»hJ 1 ^ j 1 ^**~ A-ilLaY! Jo— c— J 1^-V! 1 lA-iVjJj A— v ^j LL d^t 

. a.l!SJ1 \. £)Ujj 
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:(CuboidaI) .2 


4->i-uijV| Lgj If 3_1 jj«V| i_y*$ Ajj£ajl\ ijl . t'CT.t A > At Lj^Aa. 

.4;J5jaJI SjJJI 2- 

i"3LjjW' (Columnar) ajju»n su^Vi .3 

e. l lIoj i I 'g . j , Ic 4—iiLa'lf! qr-V) A \ nil [Titl 4 Lt V>1 i a <l 

3jL*il (j^a 4j 2 LULL! Vi jT, 1 

^(Ciliated Columnar) ^ja^xt aj4U*n .4 


J-c- > o L^l_p* ljI V) <U:U£ 

L-^A&Jl U fc dj. <L .UcaSf I j—a_j iA Q tVi~i Qj S^(U-oj^> 4.^nj->. eJj-J^ T u <i_tl J_jiVU 

d irtlisa <» AVItl iL it t 



->. ^y/au^y/ 

(v 

4. fl.il*> 0— 4 isL 4_jJ>4 4 _lJ j^_L3 Lj^U- Q—a ■g-t_m.*J I tlU* 

.^jLuijVl ■ I L- >- Sjjij i2_ 1 A,t -—• ^U.i,aa l ii. l c jj^3JU 3$^ Lj 4 ■ Jl 

. dpi) 1j t jjQxaJ j£_ lL>. I:ia j h 2 >i i nM <1 

.5_d^JI 3L13J i A.i£=njj^ iUjMIa *L>i^uji .2 

♦ ri^Sji-Ul AklitJI Ljlyifl ‘i— uL>.Q—3 :r^j£, a ii*rr-rj*4 ’2 ul£A}cZ 4 ■*. i»‘)l ,3 
.iUj| 4jlii| 4jU-ij 4- ul^l^oj :4jJL2jj| 4.iibi^-Q 4-i-5Mb 4, -> . uu l .4 

iWiVl (II 

3? ciX—t.-fc- (JJ—ill pi—I jJ Oj,l j—fit ubLi.u't Ly 4 —jOjlII 4_3Mbl1 4 a_xo 3V! Oj 

Ji_4 tJP _ La I-L_-W lyLi ^y-II 4 jUxlj i»^Ju ri-^-wjl^jyi 4-0—'4^J L^ T iiuiag 

0-4 O- 0 ^ dJL^-lj 4 -Ja. O- 4 SuLill Oy Ci j 0^ 0“^i9 lALhaJilji uiLft$.ft-' * ».4 

.Sj-iiLua jsjlJI 4- ji ^cLuJj (jXc. jl Ciiyi3 4- jj-ij b^l»JI 

;OUl_jj y J Ljljjij Jjf JJJf'J 1 > * 1,1 "- -iutiJI t It UsCkl J=*2 ilU 

: jjJJI *Ll>» jlb» JJLaJI -I 
.3LuUJUt JOillo Xlill O-^- 4 4j-=f-jLi- 4- L^ > oiyj^bJ 

;^1 o^rttl AJLiJI *U) 

^ujftUoJi sjLkJi jiji j»oJi ‘4-£jJmLu» i4*5iy jyuj Cii>i2 ly ¥ u^p- 

,(sjjiLt^o jkijJJ4_t5j^U'l 3i-LiJ1fl 
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-i 

: jrt d mi ft (Cjuloj} 

ijjlj-3 jVj-ic J-4JU 2jj i ^-> 4-c<iihl Lj|j oJ n*o Aj j ■ n r jl^L^z 

■ AxS^jJI SiAaIL^i p l,c ioJI AiAjJI t j|>3) 4- ^ 1 c ~~ i ^--oJl 

^jLWfjl^tfl -ui 

j trS |1 ^ (jr It {J-AJt-j L» I 4 I 4 (H Mti>JI £jLi A<U1> 4 .51^4 j(j-3j 

. aILiI—> ^.-oJ 1 

ij^Luaj-*V|j (M^II *2 

f» L ataJ l ^ .uaA &. SiAcLuwJJ A—usL>. J-L-C j_4 Ljl—fljJjl jb-3j JuJj-ia ,j~£; 

• A-uIlAjJ! Al^ll (jHdLuaa-^l^ 

t2bL<uJI .3 

A—J^rUpJ I a-wi i n.'iVt J-Lp 2la»>jL>JI LltLaJ Atftllj j_d ^_uj>J) 2LjLs^1 

. <aL>«1| £t-kX^g 3jJP>- jil 

*>3i£ai A 

n-f—^1 4r ^ A j 1 mint I £L_ijj j-«—i^Vijj 

.{tU.li>>?! i_jLli-aL>vL > 
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Simple cubical epithelium iWJi 2u»sil 



Simple Ciliated column fircpithelium '4WI 



(3) 3^ 


rCounctive Tissue i*LJaii /loU 

¥ +* 


4 •* h u i J l ! £ili_& ijt (*r j -fc ^LatfmUl I_£jJL& Jj I 

lijLil 5j^JJ_ l 41 L 3 j p in ^ > J) frtn,w ij-U; kL»»jJ 'if ^aJklJ (4 n 1"^tl p-uL»J! 

;,jJJ 3-aUiai| 4»viiuVI p 

;3 1 J 1 ijjaLAtl 3 .l 

♦* ** * 

:<LJL*J| p intj tS cl 1">->lU 4^ umYI (jrtJ ii»JpLj pjJSu lj_jj>. 

i^bjjNdaJl <<ijSn 


. L^j 'h i i >O j (ti i ^ft Vj (jrU oj^Luajill (jfjjj J. L >Jt i~i V*t 




-> vtjtoUrjJi 

t2LwuJLi t ij* m tV I . 2 


• J^JuStl f ■ ^1 t 


.:3 a *<ihitTt ^■*-i.t^V) ,3 

J-Tt&jj (jjbUJl^a j»U«ia.M gj (It rtl^) I 3 j^i t *=i UtLoaiLt j; j A-L ^ | 

.jjjJUJ! (jrt ■Vi-loJ j 3ljJU Jbl£ -^.j ni‘i H I1L& 

:3jJ£Lxgl| 3l>*xaiVl *uj 

(s m->Jj ■ .< .r.Ctj <LjjL i ii 11 IT J_SL^J! 4>_ujVI Ailui> ^yjxl 

LjJLBJlisa 4—il A -liJJt f-LusucVI 'j a 1 j’> rtj&g 4 " 41^4 

j* l.lril % J (jUiA-Vl (j-4 J X L *^7B ( J^* J J-* (£^3 g U **U 4 _>A 

>j j ■"• 1 LSL!I r-^\_41 4- 1 Pi i i.j j.i ' j f. lA -t.t | /)—d (J-3l —a j^ .. u r* t-aJ jj Jj»- 14—1 1 I 

, sUti 

g.|^Vl tjtj fl u iljj 

£ j < ,-^ t' frfj Mj 1 -6 ^-JL J l ^ 1 *^ * 

lL ?L»tt 4dL> S~"' * 

. J^dLdil Ju>-$jj| £_Jj i>i » 11 Qj u uuJ I * 

-> 34 < - 





^lj-4 j_a ^JaaJI jjjJL'u Aj Lj j, LiidJJ ^ >) k»tl Jjg^tI - i.Llt> gjm'i 

t ('/.45) (LjjuLaXt r^LaSfI jj-<# 5 jj < ^—i uL^^j LgJLo i_(_u/jjj tjA^a 

_jl CA *-_o J-jhJm ucggJj ^ U .'^, a OLij^j mJL^a J'v A l? _Lc 

i ■ n ^ ij ^UiL<wkJ1j pAOJ(j <L£syJ»Jl 4- I jjgggjJI 4 | 

CiUjj^a -Lj^J 4- f* IfldJI ^Lio 4-ut I j (_£jj I j^jJI JI 4J2iLu=>^fL> I 2L j*-3^ ‘ "tKU 

. g. 1 i<a- i jJ I (*o! I U^yLa»j g I I 

;2uUWI a^mlVl :lim 

*>< 

■/.40 (JiLuU jj Ij L ju j| p (ii>iJi Aa, uuf^o^i! AgliaaJ! AL*h iii*lSf 1 joJJLJ 

(uaLjJ^f I ^ i ■ ■'" aJsIIm Li!A 3« ji Cj!i_l?-j i_jJ LiJ_j --p t „ 11 ,\ r a 

.Jo I hi Tt^tj (jJLc SjjuUL ^ul*j 

uUliitoil 3L>wuijVI 
«(aoitj4»i) aiai«ai c£U**ji .? 
Lgdlft 2_lidSf I Ij~^3 A.I L J a ai) A ->i uJVI j-d jj^aVi gJ_>J| (j-Sa JgJLuJ 

s^i^i) ,L*itio3U»*ji .w 

LJ^Lua£ 4- Lfl^-a (jLuUjfI pjg>. l j r X ^A 1 *<■>■. JJoLLd 4- ~‘N 1 ^* TI dillA jJL>-£J 

/iiJ^-Jt IjLililj glxdVlj Sa.»X) 4- ^ j ^ iQgtl SLlill 
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. Jauai i_i lnl| j<_L>. jjrlc. ui^Luudt £y» g^llt la* JjAj j ifn iij 

* 

:3j Mrtatl 2l»wuVl 

4-aJLiiiil Jt i ST lujI jjX- Uj£*il Aj-ajjAxJI 4ti mjVl 

^4 i (_^UM <U_j_uajL? | LjM>J1 (_j_4 <LLuJt (j-4 p j.n>JI J nil 

. (jjirimJt (■ IjJU L I I^uuj 

5lj_3 ,^^1^ i£yL>%A} 2_Jl>JI p my jj_4 <u_Luajdl _j 

Lfl^= gj-ijJI >» - uj jujIji) % ,tj.igit.TI 4 _Jl>J! my |j —4 



* 3 6 * 






t^*) (ij) ^>Uj-uliJ1 0) 

mss ciflVij cri^^L»Ai gijal 34 ^jyaavi > 4*11 l**; (5) 
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0 . tthjtt jl&tf <; ■■ 11 - - - -- 

tylSHJ'trjil 

yWOW 

t A&L^lU iUJIlLaJI j^LLxJl 

Digestion, Absorption, and metabolism: 

oJulu 4JL>. j_* slilLkJI J_^»o L^-ia jnij Ajtpjtl jjh p 1 ^£M 

d.La.ui^ | SL12JJ (jJa-jJll ^laLSJU f.l.r»iJl yia (jl jJLtjj V *j 1 *> 

ay. j—SJI 4-I.lijj I tj|_p; Vi -»i“ (^?) L^—Lp^uj <1 ,J yjju j-k-.ua ? 


.t J JLxa 4JUa j^ir ljLLj Uj- j_4 kuliJJI J^XI Jjj^u 4j 1 qr Ltiajl jAj 


;2_uVt 

*j^ll J 


4 riU'WU ^LiUA^l t 3U5J1 <-jli=ap^j 4jti Ij f lilLaJ! ^um EjLlC- 

•^H^l (J\ C^J *>*• u-* UJLtulj 

.i_i 

L^J ^y-JI 3-JfcpJ 1 ^jU-cSJI LjU,l.<t»H (j_^» 41 .i,u,l Iu t j_£. SjLxC J-&J 

.^■l iil^t .l jJL& j -Jt £ J-cl niAjtj Igj J^<nT) ^yi| Ji-Uaj |_j (j(j_aVI^ Sojiil ujjjluaA 
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Digestive System 


Uver 

The largest orgara Ir.sflc the? 

tody. Mo hoc blhj <fiuld (Kcit. 
helps free k down fats an# 
gets rid 0'} wastes in the uwtyfc 
Changes ft)M ihta ertei&i; ai*}’ 
Gleans alcohol, some mtsai- 

OtltlSt, IVh(t pOfcjrvs trWri the 

bhm 

(bdfelsddor 

Stores the £ni« made rifi thefhrw,. 
then empties it to Help digest 
fata. 

Large [ritirttliun 

aiso caiiea the cotwi. it assorts. 
VYB>tar amt Swlnjfn f«ih steal. 

AppemMji 

A pouijh otlacKoiJ t9 t^C first 
carl of the large iirlftStirte. fto 
One knows rtS (unction. 



Ewptwgtm 

■Carries *000 fnjln Ihp niomh to 

the AUnnyieh. 

StomWi 

The uTipte digestion of 
wattrifi l»©ns. 

ftmciwas 

A pud thjt ttaVcsfrHJiTnes for 
dlgesihonendthe honrione mv 
ss»i;n jwtiich helps the tody loin 

food Into sntffj). 

Small Intestine 

The organ vwtwfo meet digastlon 
occur*. 

RtetuM 

The fewer tod of the tenWr fiUc*. 
tine. Wafling totneamrs. 

Audi 

The opening p: me ona of the 
aig«ift* tract vmerc o&v.ti 

ms^erytania icfti a (he body. 


f IJjkI ^ j . -iS l un^ &lm r(6) p2j JiA 


jjjLuiiJfl JLlc |4xb^t 2.j.Uc 4 ^-Lc^UI 

s >.tj,g»H £_uaJU . 1 

. (j I -J.itft ^4 _lu fr IjjJJ uLtcfcJ) ^Ja Xt jj 

t S uriicVl i jLuJft .2 


jj^o) aLJ-uall ^UilLcVl tj-J* Jhfr cal oj^jlOU qi-Ti <C) SJjLuJI t ij) 

.(aLuLj}-xAJt 4Jl>Jl r‘riv 
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;2j >3 


La- l SLs. Ojj-tSJ I | p '>»*» jf-A Jg nf 1 , 4 <nt| 4. I ^.uaA <Jj 

j^ia ^!_ULj a < Ig auJaA Lvtn 4 JjLw^1 SlLjJ 2 a >,Jr> C>l jj jJuoT *U^jJi 

, j'\f--?] jLaiia P^j! L^gjJaA 

S(jUoiV| iXlc oLutil 

i j < ii n Jl3 (Si. L ».»JJ <U-ll.»j'i m^l ‘L^UaJl) Si I ill ^LaUa -LjjJJI J^aSf ( . 1 

.p * i ^g Jt 

.jN^a. ill i./.\ r i.-.iai> f a f /iti~a^.\4“h ~\\ sIt- .2 

<L>j Ji u^jh^ IfL % l tlHi <L^iicVl^ AJu .tJgjj mi 2^iJa>iT,l 3 yi£Vl .3 

* + 

. |JL>» iUJlc jl IlJLj. ^ a 

pl 2 j^Su »Lu r »a VI (j! j) ..u-L^JI t. < i^jJI »\ ojJluJI u^jCUI CjLcLj 4- ^_L£aVI .4 

,j i n.uall j^a ^JUJLt J^a *"' --■* 

, el j.i»iJ JuC*. 4 jjJug 4cj^iU (j£aVI ,5 

. <uJUt ill ^J^IaJJ j Ai3 .6 
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jLgjJI «(7) (*2j (J£-& 


:<L3Uc\U 2aijll IjJlIiiJI Jj* »*)j*|j 


:Digestion of protein iVjl 


■ 4—i^Luiu i 


tin 6 


.lIoj| jj-Ij flillA ^J> (0 1 I j 


--'iji L_.l JjL»Cu <3i->-i,U i- CjLJujj^jlJ) t - L j j 

^yjj jj j ■*-" i jf .'i 1 1 j‘ - y ‘-* 1 ‘^) 5u> ill Sj ^_oj j—II £sj—t « n 11 

jh^-A-Aa (di.l.a.aiT ^ i tryL Vt t A-i nn 1 ' VI I -l^I t (_> ^> *L>- 4 tn n >ljJ 

fjLx^JkJ JJM <jJUt CiUoJ^jjJI Jj^sOj SjmUL*J1 lIoujU^I 
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j-Li J_pJLja 3 J-frU £_ Lu3Jl (jjjjJI ftjjjjj 

.ibfig *_uisjJI 4r JLiliVI oJuu4 JL. i h l > J| ((jV3»o) 

4_Ju*<lf (^Lq^fc-1 gjj j jjl [g jj-'t-i-J I J_LsJ ftl'i-Ji 4 f.Ln--*VI &_ L»1 

• pljwVl L. 33 -i.^II Juiij^u-4l ftjjjl d b . dI'4 j3L»-I 

> 

t4Jba 4**>j jj^alxalLcI : LijLj 

J. » > .IU <L ji cadi) frLawV! j|j_». j_4 S-ilmVt ^^bLgj-Vt j^aLuaiol |«1 j 
ft_!i luSJI ,^)j ft^i jVyjLJI ^J] (1 ili ((^ fji'r-OgjXjll) 6t_> j^_4LixS 3-lcl ■ h.h.) ftOJI 

Lj^Li- i A..ui.>. 4_oJLo«If ft ni^itl L_iiL> p 'tty. ...'■.t c^J 

jiiJ-J *uLc *Ux ^Lb jjJJ Lgb» cJjj- 5 -»«fj jl AJbliS Lo jjl SjLiJL>. 

, JjjJI Lwdj-I jJLIjo ei.'t jj< A— 4-JjLSJ' iSLbJI 

3j_wLx 4 pLauaVI jluL»- jj_4 jiLalu jjjuu bi>jj 

jjjuj U$j->ia23 4_>3Lc ^>j_c Cf^inUij o_$L^lc lluujj j^uJl jjJj 

. U^tc:j dlLaxy Vlj jn^ulI (Jj_« 4j jx,V| qa v 1 'jjt (jrfixjJ 4 xuLu>JLi 

:4-ixloj (jGjjJI 2iS>4c ^yJI J^dl^stll 

Jdjijij 1 .t 

S^ lb -t u JI (JJLlu^ m— 4 J-Jjjc ll ^ i S \*« s l ft iuj fc Jt i^L 4-*. -.,-|VI ftj b -»o_gl tL_L) j] 
i/jjLcAiJI jjlj “ Mjjlj :i| " -^ ^—4 ti_ILs. j-Ac. 2. iram^fcxi] J-ajlj (oLSLuLSLl^) 
:i.W>->U i*m> u ftjtij CuLl JjSLuuidjJLudVI ^>aU^.VI Jbjli*-j 

uL>_jj jJjjuLj* jl iIu> i(lyj5^±lt ft i.lj 11 33lx| ’£_ CjIjjJuII ljYjjxh ^Lu ,1 

J . u 3<. 4_a I j j^L-j^'i-J 1_$ i.,1-.ii.£Jn gJbLbvU pi i»411 <1 >*. i n't! ]£_ 

> ■n_Li_ja Ci^UxjlII i§L 3JL>J L^l J-Lxa Lbj^ 
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--------- 

m'» Vl (jjtjj 2JL»- £~ Jl^^ iil jJI j«v_ul> 0| j£J <£j-i jj *2 

a j_A Oii (fJ-JI lH 6 ^~n ui't VI jjjj^uaiCLi.l) g-LlaSj 

t- Iv-LjlII L*^3 ^ 3 _fa » .jL>J| ljLJLujj-JI x-* (jjlj-Hi ^L-dj-laJI 

JfCiiu LfcjUj jLsuj jtjjaxl.*? 2 y .. m'lVI jl 

JoAaj ft j . l r» - ‘ >J Joju* jrU Ajjl^g-U rf-ao^l tjdLJI ft-ni»JI jljJiiml 4Jl»- Jj .3 

i3j-dJ tLuJt SaLtl Jju#-4 jjju>»o-U| 5jla (jrGj^Jl) pUu SaLij 

( n * KWi JuLjlji jLa A^L»si! AJL>- 4r ‘ft-ui>JI Cj^sj-} ft L <.Ir->.Vi Jojl* 

* 

• U^ujaj 4jja jJJLj^ ft < n-»iT I 1 an <^1 _> jj ^LLJ | J j.x.4 ft^ii>J I 


J * -T») * L jJU^»VI 5al£L*l jL^uaJj .i_> 

:^JLj L*^SIj3 

liLs twU»rl_j Ct-Sj *L,£ L*-4 ( Lg.tf. ^JLc v) <1a iuLdVI AjJLmiV! . 1 

. (j»i_L*Jt J*t (Jill jjjL3; LgJuO y^sLuJ'l (J|[1 %t ft^fi'**)! ^ \ t-M 1 ui V lAi L>-1 f^yAAi 
* 

(j^o bTgj 4M.Va.Uj J<t«" uulj WJ 2l£HaJ| aljj» ,2 

."(Jil LUI 4 j-wijV| (jJaa^juj f HjJI iuJUviJ J ^»" ■ "j jf ^jjuJu ^aJI < 

ojLji} (jrlfc (J QJ-kJI ajj-aJ (JJL« 3 - 0 ^ I ljL->^h j £> .3 

SjjiLu-a jxc ^LojjJLaj ’< 1 II aj^Ju ^oll i^LxjJI 

{JLalLjl J j (II I I q^~!> j^^a^-Lv ujUxjJj^jJI J^>o (J IrtJ t .I . U -w t Lj_JI 

^ !<*■- 4_J_Lot) ijLJub L^ILojm-wI a. m>JI (jJJ A-jJLuaVI 

.(ljU^j^II uaiUA 5 
rjJiLa CiLLjJJj-lJI .4 

jj If (J.<t» ) (j^iIlJI A_l8jijJ| SjJlM aj^dj ^iliJI jyui^>jjui!l aaLaj 3 

. 4iUJ»m ASLLaJl a 1^4 3. wnfa»t Acj-lk 

'"11*1 *■ b * J' 1 *" S.t-tl g^U(3 . uj 
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g Haft fjtfiitf ^.... ... ..... "--—. . 

sDigestion of Carbohvdrats ; uiu 

SjO^Lll i_ , t 

‘JL iflJULJ I Zy. c i sj (f L. r7i*1 j) j Z . .u u ll j_juAA CjI^.L j joi-l-i 

CiLji-udl pLj> cjL»U1 cr^ Jjl .J5UUI jS^ui J_j-=Oj (4-iJI 

Utj ij lau jjioJI 

: 3 _uil JL .ui 

( 4 -J L-lUxUi JjJUL A J. 4 I‘ UJ (^Sjj (L^xlc 2jLu3jJI ^ 

2L t -rt. -5_^u £jrjJL1Jt AJL-aXI \ "* '^j«- Tl La_lJu 2 . i-jLjlU luiUjpl 

‘ 4 - flOl JJL* jJA 4» ula-u/j (j g ua ^J^LjuXI i.jtl 

.3_l*I! 

;»La*V| £- .£ 

^Lj^SLLJI 5jl ^flr 4r Sj>>I j-J-Ll*)V j Jjjj-j 

LalVWi jx; S)Lua£. ‘JL ZjmS-j 

■j j~ i 4a jJijtj j^a ^ L>J| J} Jj^SLulU 

.j ^.^ [$ j^ajJl>Jt J-L t Ju J.i 2£a }iS 1 (CJpi 

+ 

Llb^-Ui jT j^_^^JL>. Lg-Lj^J J4JL4 4-.1l4.~J I ‘L. Cl IJ 1 J_£» :| jj 

• 1 J <1 If! A rjJi 4j.lL>.! 
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--» 

»Absorption of Carbohydrates ^LoO-ai tlim 

—ut (JS — i ^_ Lc. C>ij ij _ 4j-:I ^<al qj jLL-> 

c La-a VI Sji ■» w*iT| LjIcjLuJI jj_£. ^3 

JLiiJ' fjl] {Li 4 ^ 4 UJI J-jjljJI 4jJ( m^L a f jJ! L^agJ! wlj^nuJI dW>r«ilj-j 

4jJj OoljJI jLi (4^1 JJ LjjL>VI ljLjjJLuJI »> . JjjLuLS 

-ujI |LLJ >- JI J- l s»» j <U>-L>4| g .ic j 2 l 

i^^TIjL^a-LJ (\laj_il dLuJJl 4LlL>»J jjLxj tujIji-L.j ftI (j^al ts\ \ »ij 

. f> .i f i. > >JI l_jL>- j (jjj ii *i >V l_g LhII a VI . . -1 jjLi_i l 

:Metabolism of Carbohydrate J-JUj *Uj|j 

Jt^A JjMaJ 4ylc jlfilhil ^Lli CiU>*j4if 

(_^^Lu4»a (_>-<a^g L^Oj*iiiVl £»">& *T 


iL Luj Uj^j> 2_ I liLAj-Luj i^jJl i£- tra i S ijJZ Jj ^ AU.4 $-£>$ 

jjIlJ^Sa^JUJI jjJj-uLVI (Jj/Lj^ Ci.J I 

I <a' g ~r> t JL, Lj **■ jI (j-A^ 4 jJJ j $ LuJI (Jjj->o 4 jl<t ^ j-L->o L$ ^-i ‘(jJ->-_^-S-4S^->l3I 

J_p-L Alt maral (HJ .it Lj^taJI u!_)4»_>> J>Lj» jj. ^=T< f L>J l jL iUo t A i I iL JUftLuU 
LiAi»JI (jjjiXx ^b«guJ V iitLj^aI 3 (jrU i .uVt jjj jjj LSUgJI ^lljV WMU! 
1 |^y-4 ij< *i^-^^=. ujJ.2-TL4 ^jiuJl (jl ulSj iLj-ijj -»in 

. {V^_aLul>> i 4^4 
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frr 4 . .— 1 ■ - ' 

j»jJI jj j* fc&p »cj 

t^^Ues^WI . 1 

£%->$ 4-Lu !Xij) Loll U>L> j-a jj# JjUU 

j_j!J J l>o J-qa u l*!.■<■>• i^aJI 2_j S L u UI (JjZ-ula j^-Lt 

.(jrt-^jSL^L^JI jJfyjjuaZ | j-Jb^jp-ui aJ I Sja^i- iLia u*u ',4=>„t 

t .2 

w '^—aj-A_J pjJ^jtujVI 3Ij—3 j (jj—I aUjjl^ll ^ J, 1ft (J - o i»J 1 Ll ih g 

, iii j « . u ls fijJj rntt |^ jp -uLa ^LLi (jr li J_aj-J . £r» JLUfl 

tiXjjjilj Mill *3 

j»oJt <£_^£LuJl <Luaj (jr-Lc. j_U<*jLj^ (iUjiSul (3^ S-j j-PsO j 5 jJJ| ajj_aj) 

^J) ^U. ' .-qA ^^imj djV 

£***>* 

L-jjJlC LLajl (J<i q!i in c<UpaS3! aJIjlIJ 

cL, jSLloJ 1 (j Afl J 3_JL> U>.< til 1 (^jllljj t|jjjjfr-nijVl Aa 1 in t £jS.:n]i lmS jJajji 1 ' 

i-Iea-ta-tJ <Lj] LcJ = a tj^a^ar j - L^ J I j-SLlj ^_4 CiL.4.£tj £j .is i f^lc. (J>4-*J I I jakj 

.lj^LuuJIj nU£JI t| 

: 1 CiU^JtjA . 5 

■ < t n-^ i l l a_ |V-J jJ - i l't V \ jJ ".' J‘’*. , j*j ;a :* l ~'.t | JdAJj ^j-^a S yj3JQ 


>49 4 





juSLII 12_ jcoj tjy* ^SLiiAjwJ! Si « 

S(jj-uiSe*jjoif I .6 

% j i-U^i? U5-3>i*jVI <LC^lu dOjJt jj_<3 

^"lhi^ j—£sj (j-Lc J-cj^J jj^ jkutJI 2_ j3_^=»3-UJ! Li^aTuo i 

Jjl £- 

^,,^,,<1 ,g —n jj-i ^JLc SjaJLJ I >-lc jjij uf ^Lj^f.’i-iJt uluaj (J^AILcI 

l-jIj l-i i^> 1 ^j_c SjLx, .jwmoII JSLilLj «u5JI 4- j*ux.j <uiliJI jrtJj^ojV) 

p r -^ --"' 4_3Lej 4JLfc ^?i *i_tj jrjJj-uijVl ^Lul (jrt rt*i 2- a ^ p j i£_ 

l-v-^l4-1^—» I j-A 4-ahajjj ,j-!iij ^1 jl jr^^SjiA^ 4_b_j^o 4-L51 >iT1 
* 

'J'- - *jj ij^ilt «Ljj|j£j Liu] 4 .i*. t Ij^1 o~a$ Jj-41 "4rJ J t^i-Ll! 4- 

.»! ■» hi) J^Uu 2 — -u-uiJ I 

-4-r» lj> ^.“ *ijj j;ui jjrUj^Jt^ f a t- i Wt jtjj-aj jil 

^Lut^-Vl l.fl.t.lr JjJUajj (q^Lj-ujY l^ m l jbal > JJwo SjLtis ( 4 ^= 1 j-3 

ijlu—Sij 4 lA~>^a-^- iajjIuiJI 4Ij-II 6ib_i (4^plj-J jj-C ^I~i -~ UJ i4-_U j "r l^* I 

adLJOJt LjUj^LuJ! (JjUoj l-Ljl j IV i l j-4> tfj£ .<n t l £^Lc |4-kTjj 

£_ ji.j j /.,l"j .VI LjLu4^» 3jLj^j yAu L«^a jj-ljjjijYI (j- 4«1.II J :^5 LxlU1 

l£j£-u jJI ^ i ii.-v 2_ O Li.<* - i= j^ltSI u >-~>^’ < 1 1 («-^l*lLt 

.AJUiS 
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yt* ijlft/jt&Jf 11 * . . - . * . - 

. (jrtJjjjjVb tix2i bi-L .1 

La 2-llc .^jruUjSf I tjjii jj^ai^wuiVI ^vb-aJ i -. t . l . waj t tyifc 1 -l.c ‘l* .* jji .2 

.Jj-i ClljXaj j»Jjjlu.1l Li j 1 ^ uLuum Lj-.*. a LjL>-iL& A l Illl lIlT 

i|A-uL»JI 4- ClljJij (jJbtiiU (jrUjjjJI 

—; Ij iA. 1 jj- 4 (j^bidl flJu_>w3 jrU»-j-£ji>L»J| <Lau m <jV ( 1 

. J.T> it) (jf-Ll 

uu ^—L»Jii| |jL_a if. lilt- jJI &. jtuJjUmi ui(ji \ I uii. ‘<ni d —?L»- 'Si— (2 

(j_a iul ‘uljj-JI 4 _j 1_4_>J«i 4-JLLO' ^LjjV j^rUj jj-JI j^uUJI<j^>-^_£jib»JI 
<7i_> jl3$J uuhJ jtwutpJ! p-LIj LgJ i fl i~L.uVj .S-Uii^aVI 

* 

J-'' a ^ ‘“‘I * j a ~^ TI ^ 1 L>" * »j (3 

.4-Uj-aVt (jjbL«->»VJ iJ^.luU. L> J( 

LglLucLwj t j£-4Ji jjrUaVl <icj^»w4 (j-o ALuLpaVI (jisL^VI j^a 1 -bj Ujpj (4 


Otj uU ufcjj^SJ Ij (jjfcU-Jlj jrUjj>jJ i jrt_j 3.,.3-pj i_§iLt tilULA jf Ju>J llLSLt_5 

14 . i > ^ vj— j Lx>^.j,i;i jj_sLpj /.j si l> vi ^Lj-iV z ti«« j /hi j cAi L^xmH .9 

.a^MaJ I ajub £ui>£j ^jV j JiLuJ tj 

;} <UaL*^ 


CeH^Os 


<i>* 



2 H 2 O + CO 2 + AaUb 
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—- --- - -- . .—- 1vtittZbir-j}! 

tDigestion of fat n*hantiiia 

fojj— ii ^c. jjfc <%. a i . ^ oJ t s-Lju^VI &. j> j a, \ .1.1 ^ LwrtiTI p ->>gH 0) 

tfXJi lipid3 4 ^j_4 3 I M<JI A A ft ill 1) uLjUJ^UI 

(jy-icg L I.UI.;.H. » [Vj^Jo (jJi anLuU a.-iQ1 Lajjju ^yJI £ljJi.nall 

3-*jJI J-ij_*o jajjji cSJbwil 4£=^3 Jjlj «.'jJJ( ~ 2 lu 3 ^ x ^ 

J.1-C Jji ^..ui - i,L >Jt Ciljj-u/tif ^jrjLa J_L>o tiJLsO L^yfrt tLilAJ i “‘ ‘ ^ (_yl] 

j|_ 4_tlA j ^L- ;> | 3jj"‘ I))| jl-u>] (J - ' " J ^=>J JL^j 4_±j| ojl 

3 ~ l1 ' 2.jj ' "J ' T~ tpj Jj ) ~n" « J 'tn ii^ 4 I; ) iifraJ I i*i n 3) (4 rtj^i \ fl f. La_u^M 

.*U^O OliJj^uiulA. ^! jjjJLljIj AjjLvSj 

(Absorption and Metabolism of fat 4 ia»»j q>a>aJt 

; a s, i«j.a jj-lau (j^aLc^l^U rid.i^ulti ^L»jjSL 1 4-Uaoll 

- U iDI ^jT} ^Ltt L-Jjli-J 4->Sf 4-1 ^-u/j d^^uiJ p *al t.<tJ t djUl i “ ‘ i . 1 

. J lLn JI J-iwhVij ^vAILm (S 11 Iii^rt jll J;XC L pA OJI (^U^-Vl »<—J 

f-lll i|_ V LpV Jjlsl Ct2j (jlj jjLoo :3uiblillj AjJLoJI CilhLJj jmjl>.t 1 .£ 

dj_4J {. \j ii .nil Lg^alualst) J^-iuu.t 4-.uJL4 ^,1} 

. J=»J J JJLJ I j at 3 A flU 

^ iix. itl 7 , -w ;w'. VI p -..--ti L^Lj^uj p^iSjJI uVLaAUiil ji'j-o (4-&1 0) 

Lg- Lp *■> J_d*u j! 4_ij_>.j jjAuJI 3 j>Sj ^-j Lc^aj 4_r iSJlj 

j_1*j Lj-ili J< <* * jkjLM JL- jj^AaJI fjjft in <i ^yit 4JciaL>iH 

,A.g <_< IrtTI !_ya\j~*‘\ ji«sL>w4 
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J 1 Ti") OJIaJ A-i.'JiJll <L»uaijV1 2- d Ju u £z t\ S -lL » C jj 

<^JJ tujd^JI J-jjjiIj jl_jSU| 3 - j‘m at jjisl—Jjj—ii ij 1 >■ 

5o_ui^=»JXf ^-C. ixlAOJ ! <jisL*->-'VI SILL < ^ - Lj .U u)a » 

S. j.m oVI jLLca»VI (J-JLhjj j>j-d-i J -^SULa iSJiLLJt L^JuLui^I jruUj 

ljLlUjjJ (j-ibj) l^Lluj^^uJ 11 £Uu]_j i(-Ljj„uM.,l -yjl ^3>L3) LSthAjj uu I'fr. jtI jjJI 

2_ k,l»jL>J) 2_ j V 4_iJ£l I S jiA iil f yLl—VI (J fl UJ £^-hJ1 (<Lj t 
■ J^SJ I uiioijj Sjo*UI j_^SS\ i>Ujl j?ft-d-m T J \ lj^U JiLa Sj LOj-d C'^s*L>- 

t j^AilSt % a.tnSlt uU>4j^1 

4>> m~t V| j—a S -jSA Uil ^L»3-Vg-^a J-ajU (J-A3 OL-Sjj>A .} 

■ -*~ J > t J I i, i.ltauJ Labile 4xLfeiJj| 

l_4i^ S_j^lbiU| 3-lJUI j^j^xjj^ajjbU^It} <lJ9^ Lt^4 ^1t OJ -*>& »u 

.Si&LLiL I gj j UU Sj-LoaVI gLL ca. VI gy_4_ju 

GUjSU JJL»U S- d ^a f; J- S LUajT j-Aj -LhU fl*» iVl .£ 

.2-LuLwVt 

£- JjjjLlU^SUI <J f m 4 J_Lau LLjij iL u t AoJI gLLa^-Vi .J 

g_a S.x i . A> jJ| S -il Qf 9j—uLi .4 

. a i iu <uS>j t 

0-° iU^LaB njrtja.^iLj^L»Ul 5 -j 1 ac <ti um i(j^lj-uUVl -j 

.^yt Lj JI uojjaIJIj CiiUcuUlj ol>JI La o ASjjao jL5U* ,^1] gAOJ! 

JjLH ^jXiujXt S-tiijJI jLLa>V| j., iir * f i S. i n . iT^' i t .t 3jlj_>U| i^J 

.S_aji>U) S^LLJLj ft iiij.-»J I 

*AjJUl>aJ| iL>ii*uV| 2_j (^l L . U I ux >£mX \£ oL t UI tloo ^UIJ-JI ti>^L3 


> 53 <■ 













iftfdtljltfJi <-*------ 

:Circulatoiy System 

L 1 'ij i~ iiia p 3 rtll^itl JLaili uLiuj p ^—oj JLy>Jt j-A 

X jjZ 22 2 u*jSn ^-4 asLj-A %. uh>u Uaj (Lymph) LJw-dJij (Blood) 

4_t4|jLdJI 3^. uiTtVl (jIJ iA r»)Y t JliLjjj I 

Jlj-a JJij) .^1 j±?\ jjl] -ilpJ.1 L^j-a I j 4 a *xX . <i H 

•(cfr?* 111*^1 h dujjkbft 

jl^>iJlj I I:Lg-& -..<.‘r*^ j>! u 3 

;(Blood system) jU*Ji stfjl 

a—^- jft jSfig (HEART) L-i.i.-Uin t ^ijL 

j c M . j (^ci_Ji i3-i* (g 4 - 3 . y >i$ (BLOOD VESSELS) 

. p. u fa >j< y. 10 — 1 

tuxiaii 


ifj A i. -iU i, a. j i ji^T J) iW> iijj 4- a~L w > >>>^ j fjA ijUi $j2,j 

(PERICARDIUM) tj^uui f.Ln <u OpjjlSjJi (^j_j 

* J-SL« j_4 La JLsLj uJLaJt 

J-J-aii (J-L-.'V 1 J <Ci-s-3j jjIJ 4 _Jl_i_L3JI 

. Ajpl A jl Lx S A^>w>- pi 200 l_JLJI (jLuLpt fj 1] YL13 
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■> aittiiiitrjti 


j^.» i J—$ j**-'—!1 - l iL .ti i ii iU=a 4^3 La Ajrw a « jj_c 3_}L^C 1 i- 1 atlj 

.[_£>>-( iLuijji Is- 4*S»U_£) «Uj£_jVI 

;4jt-J^LJ (jlJ y3+J>~2 Jfl (jLjjJpjs £UjIj->s3s £y» t. ,,».!,£ M &J&JLJ 

. 4 j 1 ir\r . ( ST-'.P I A )j^ tj -.-^ ,j , njjj /jjj " 5 LJ^Is pu—5ua JAj 

P» 

o—-gj ,^,-Lc ji-VL-J Lcw&J-*.] t_ul2J| LoL>. J liu ¥j 

tji ^yia.. ml g <4—2u5j La^jlji t +-J (AURICLES) tjrf-LjiV l —j Jl 4J^laJI 

ij-Cr 4j J_»U11 jj+ L* ■ tL> jj-jiil J-£a J-juaXy iASLca-ui Lq^j £j\ *>,A> iTU (jLLJiuJl 

ji.,t.v. i t'i l"i >oj JL-t J Kj Lj_u3 S-S i'4j oliij— ui ^Lg sa L^_u^>j 

i_a^Co-L> LjLij-iiJf 

~ u-L&M (Jjj <j-«) Hj lucjSft 

<4_aiIo%l,l p-»'<--*■ M f.\j^-\ ^}| i_4_lol| ( j_4 paJ| Jib U4_ulji SjLuC 
ji 3 jj3? (_, <i uitj i—L^latl L-4? iUfCjVl <i— y - ~ t y u i inti ^ J <L n l~i.>.H p m.- » Jl f IJ-aJ 

g^_ii~i jg (ARTERIES) ULolj_wi ^ - ■ ■ - 'J 4-ic AtiXlia J—>i3j i I fil l J—a 7^_>iJ 

4—jj-au.1 I Ljl^jj«_-iJ1 . i ill 4_-ij_2.} 4 —*a2j 4. jCj) ji d_j£-4dJt 4 — iC _ ftSf 1 

*(jruj^ij| jjj?$ 2 jjjV( Jj! jjj tiajjj (Vjiii (CAPILLARIES) 

{(^JjawLdfEsVt Jij) jjfUl j-ui3 \:Sfjt 

J-woj ;l_£> CjUl^-uj fsLcj Lj.wa.uj L,$jijJU>* 

/ * 

<_i—LiT' J_g Ifcljft- L-ftaA (Uaj) lL»J » -y>> 

Ji^jj n"iM i>» -T1 . t-» ; ,ja SaLc JoljwU 1 t^r Lli J - 4 -^ - j -fl tjrjwjp! 

^ Mi^i^l) pU_J( Ji1 3 - a & gVI jjwJ-Jj—J ' gi L -. > i t l ( T-Ja ) jVt 

•j^UbV<3 j-a-utH I Oil L« pui#Jf <?!>». 1 II- (Jj (/jwJ I (jrtJljjUl) 

. c Lie Vi ^ ^ ii i ^ V) jaij (jjjjl ►!>»»' dwb-^i 
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gjjjttjlfrtt 4 --— 

* 

tLpO 

ba_c j±j=al Cu>%a-us]j u<_cjJl 3 1 fltif-t i ,l tat! jj-t (jolj-jjult Jj a . n*o l L gJL ^ 

L-to^a^ J_j*aj -» «*Ut'3 4, itl 2. .uhLHl.1 C-j^-dJI (.J < nlj t4—3J j. 

i I ni ?T <j <in 4 (j* 10 ^ * 1 = p--» 0.001 .Vjtl) U^> ■*»_! <10 

.j-uljj |*jJ| jjJJ "2-y i ,L*tVi ^00 4 y> tn't 1 V1 fi-Lll <Va 4~ullLt I j l^i \j CiljLiH 


«Lj^_auU | CjIj 4i.wll CjlSL»_ui «L jI^XI J^ L.r.1 A>.imi 2 j ^Sla? -LSj 

jwiui p>j-^43650jijui*cfljjiijuii 

.J_M 60000 (j_4 L<U jutUlt (jLwUjO &. ( LJ |Jt JjJa ^43v> 

:3jj$V! slilLl 

* 

J ■■*‘"» ta jj^ VLi le 1 ■■'“»! j "■‘^—1 2 unjf Aj^olJJI uljjj 

f£]rtjj <) >»uJI Uuig ^^a lj ^j£^a! ti _(I at I (j}J A r l i wU fi l 1 n ) a jj -4 f JjI 

.^rut^All <1 xjui ^y» 2 jtij ijV 


Sij^VI W-..ij ^ If iP>. -> .M-Jj (jrtjjj—uill jj—La JSL-uJI AjjI■' 
j»jJI yjvj, ^Jl* 4 CiLaLo^uaJI alLij tLgJj-li-U LjLaLo-ua ‘ -< St* d ... i i" < K ^-.^ 

4j yA uSLJ tj ^Lua ttj <n!ij 4. c^i.Laj 4-JL>|jJ 1 4_o_uLaJl ^j_4 L^Jl-o 

u3j_tuj L^j_4 t J JjLaj LjL»l.a.u? a.Li 2uJ^Uo Li^ao SLWi^i 

o j-ij tj ^jrUi^Lu. t I 35 4- l j ^jj CiLaLj—uaJU 

^jLUI ^ trfcia.itI daJuuaJI jo^Ij ^LuaVb (LubjVI AjjjL>JI JjJo |» jJI Jjijj s^Vt 

4_j-uSJ!j Saj^VI a_ CiLaL^^aXI j»a-uj td j l,u->*tl uLuaL^oj^ft j^-a 

4j_la§ J-aJ (^1 2- j»i 1 i' u L^ji L a .^ =a «i_| Al? 1^ 

.(4.* 3 


U^jiajj 1 1 fai -^ ai (jjLaj iLl^LbabJI aaj^VI; li) 

>0 ^jU,Ij Oa&l^d&U 
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Superior veno cova 


Kijjht pulmonary artery. 
Pulmonic valve 

b iLwirtt: jut vepiuni 

Pulmonary vein*— 


Rlglil auium 


RiOht ventrtdo 
Interior vena cava 

papillary tnu&ci&fi 



Pulmonary veirtfl 
Left atrium 


chordae rertdlneao 
Loft venlrfete 


Uroxyoaneied bfcjD-d 
Oxycenotsd blood 


c—^ f-^' 1 



*♦ 


f jJl 


y\ 


^jl* Lj«r1 M)t 






yt' y 


<W <1*^ 

■hjn 


[>—^ y ii y > 


f ^ £ijT 


’j^} 


H ^ 

(^ f Ui 

' i , * * 

(i>~^ <yf^ i# A 

1 


U4 J 


:‘(S=^ 


I.I.U1I *ljj»4 CXri J i(9) fftij JJuA 
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(* jj| wljydl dai*»v* J ( 10) (#Jj 


(Plasma) i_«j*un ,>-* u>-^ ij _«•! tpi_ m * 

.(Blood platelets) Su**o)i ^LuaiIj (Blood Corpuscles)ib>*ait 

JxJ 5) ( 0 n i. -K - U (j- 4 '^7.5 — tS j k *JUI 

<# 

. Lu^dJ ^jVL^a <Lm£L 1I li jL&j t(^m>Ji 
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•» VititiiiTjit 


6jLa £ T I <L—i ^a>xI1 ^ 1 —tiSjVj^ c-K.-i.i31 |j }) fj_tt d_j^j 

. ( <Lk-lcll 5^J I (jJjjj-tiLlljj 


. JLl SLIU fjjJt fl*~, *_lj 

.4jJ(jVI CjMumJI &_ jijJi cU_<^=» £jj 

.d-j.at.Ji ^KHfrJI . .,.,'>! j ! UjiUxsdl SL. j»aJi 2h tj<r-t *J> 

(jtjj-I 6 -5 (jr^-c. 'K Kf^mi 'JL. jL-uijVi ^.-kii-x ^j.1 
— eU*-n \— '/.46 <*Ui=» j»cJi 4 jj» 7,54 Ldj^jJI 

, (»cJLiw» 

^JU t***!" cdjj ir>r jd-fc £v^L*Ij d-jji.hr ^N-»I ^5LJij pL* 7.90 jj£jj 

jjjjtj 2j.lA.aj2 -Jujji^j <243.01 

L4j>LxJ| ^j^Tcjkjj — L^-uaLalLdlj <t thfi> j_ju j»<JUJt <_y j Cd -uaj d—jJllLxJl jjjJI 

(J^-» &_ Ufd-4 o-j>*jjj I Jz~l Tiu==>_g 31 j!5 2 j aXj (^Aj-4 LlJ^J 1) tlj^Luaa l _ T ic 

VI CjljUi jj—4 70 ~ 60 ijj—i UjMJ) j-* dj-s* d_5Ld 

jLpJI 4-ILw 2— 1 » d-HsJjo <Iit iJ==*j-a SJjSL* <5 _ljhjuo Ij (jjjjSJt Xj-M-±=>1 

I ' J ( ( J -K IJ ^ VI t-iji* 4 t £-4 {J!^>t-Ul^S»V1 

,*£aajjjj 5 d) LjjSLa plil *-a tjjjjiUI 
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guMljlfctf <-—---—--*- 

jLo 4_i<A 3-ij^^v^il CjljLilt i—i mull ^us^j ^LJt Jj. ~* Jtj 

i^uwJj JUjjjjU fO y-* l£>*4 i cr L *ib 



{)£AjS3 1 1 > i in* Ti»t ^jt3 

£jp>bUi£g»\ 

1 fall 

1.6 

49.7 

IB 

oL*j*w £j-« ^JLu: 

1.6 

54.6 

mm 

lJLJ gj*a ilijC 


J-21 j5>J_I| LgJUd. ^yLJI (jUyJM^=iSl I <LL4^P (jl y-* 

j»aJI 4r I i i j i n^—i j j_jjLj A i.m't LqJuu fJ-It Lg-Lq A j ^Ul (j_« 

^ i rTu g i ^ -ui.a- ut l Jo Lilt I S-jj|) tj-oj < * ua j futll 4- LgJLc iji. 

ULiD aj Lira^vJ i^Jo-u UUj /5 11 /> A *" 11 ."iSl^tJi" IT! jL. Ja>lU V ^jh->-jjTuJiJ I j la 

^uruji^jr^ 

}<b$-4jJI iZjIjiJt 


jj&Cr^-o^a icJI j- S i iU f;L-jajjJ| LJI^SUI j_4 A nil and 

: LaA £jk"i_i . im Ij 

s (Innominate Artery) (1 

! UK>s 

: (L | ul|j£i| 

ti Lj i.i V . > J I .( «1 t\»t l ^L*«J JL. ^ . * Ui rx i £^L£V_jJ' 3 J *?IA 4j L ^- l SLu? 

,j^>-Vt L^jJaju 

u <1 nit ij^JJi ajualojj Sind (^Jlc Sj^SUI £^ 11 | <Jl 3 -*^ 

ilij jjidi ’ 4 - L$j Si u3q >j 3jL4 ^43 ^ 4 * 

--A 63 <- 





















-—— -> 

* 

LO J 4J^_uu < a^ =>Vt £-« tUN u (4 -j^SUJ g, ,L£J 1 

aJL>JI di.V Ag t<l tf g* -— < .'^VI ^Jl nl rr l| » 1 .'=nJd^ba_g j■$ ■< ^ ^ q..g-i 

*U ~4-JL > - I i_jg.4uJ | crjSJ l_g ( ( j^Ld.,L.‘iJ I '<j j' a c, 2_ j > • ^_ai L 4 I 

■ Ww Tnjj (2 t^d- I j jlj^SLj-'S 7 Lhj Vi °l I dp t ii 4 J*v i'iiTI 

icfjj <U iJUw^gj ^_g ^jbLij i i...uJi <LU-IOJ Ci_y* c.<J.i^ L^j 

I \ *lf* 4-)g(g...O <Uig£U (^dL*! I JSLulH j- ” ‘ 1 ■ hjJ lJ—I i(j^_4 jj—I ' . .< tjj 

dii r>r t l-g +L» t.u ^LuVU^I 4_JjLfl 2u^jdJI ulj-SLilj 5-agflj ojjjlJSi (j-a 

. 4ljgi= 

jid-jJLLo (J-SLI t —— 5 ,^yl|j^>ij idLajill dulc ji \ n_^g 

«o ^-4 -l-»S.-> jl^xJLU (J-£=» 2- j^-uLa i. jg^-g^L* 4j \ fd fj-« i-njS ^ t 

2j_ -l^>>^_) IJutj j*Llr\jAI ^L>o <L. c.It 2_jg-4_iJt OtgJUl [jgJo jtu^g jSf^l 

Sj-SCJ| g)iu_*jj ^Ki-i-1 l_g JlJ*%oJ\j ;gji I inTI (j^i rial (a £gi_uaJ!_g ^jLiLai I dg-djJt f»Lla& 

i* 

.(Spleen) (Liver)a^ii £-^ Ugj 120 *Lh»>JI 

■ *tj -w“‘l L^iV Sj < Vi 4 (jg_L5| 4-^ J J l c Lgjlj dI in i t ]I ^_jg_4_iJ| ijLig£J1 J-. ; » ~ < 1 

.(j^j-SLt-o20 —15 3ui_>>tjJI 5j^JI jJsaS g JI.i j ij g d 4 ^_^>o jlj <a < . m lj 

,vylj^_»o LkdJLc jJLfijg <i <aj HI 11 n *TIj ^LiauJl ^L>^i i^L dLiiu^It 4 j^ 4 dJI 2 jiI 1 

jV JUiaVI dJ_ jJI l_l_d j»kLJ) (J_4 i_u*Sll j T i-d-Ll U I 2- Oj£=3 1 .000 

4 -J (jU-La^fl C#VL>. 4 - 0 ^-^ -il-ij-e L-^> jfc^aUu) 

<Li iiay* i-ajjtla 

Jj^aJ gP-JI ^ i - 1 3 L^jV ia1$£=i\ dii aijp l 

LgjjU-S aLshbxuiVI L. D^-4 <jJj j - 4 lid ^ 5 O^- 
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< ---- 

pi inj.JI fji a-jug —it j^ .Im .^ J I Jjjl>L».| ^^-Ic 

.|»jJI 4- j^'' LkJyjj f»j<i inti JjUu pjx-Lu ubluu 




:<UJUUI £l>iVl (jJj nirtlj 

jjJ-jj :(Right Subclavian Artery) </j_s jM .! 

.^aUVI 

^t^>vij(Right Common Carotid) pi_*n .l_j 

I cIJjkVI ijj-i (O jJ- I a- U l_ uL»JI 

i(Left Common Carotid) fUii j—jVi .£ 

. ^Laiji t_j 1 1 VI Sj^iL-4 

jj-uajj*(Left Subclavian Artery 

•^i iuSf I ^y«L » VI uJj tr>t| ij-uu\^jt SU )^jjVI 511 

^ i L.mt l j->^jj L l < ii JI (jLa UuLw l»«Taj 

(Dorsal Aorta) ^ im i jij_isuit^^iojt 

.(JjL2jaJI aj—jl! I J i a j t a i>ill _lL*jj (^?jJI (jU^-uJi 

t^A <^US-|JLtl o Lwir Vl Ak ji i rtl 

.juzi\ 3 jb^ijs^jj^,(Coe!iac)(1 
d-* ^(Superior Mesentric) ^j-Un yjuji-^i (2 

.*u*Vl 

. jT>u*xil 'A-i KM ‘(Left renal) j-uuVi (3 

jj^ : (Right renal) (4 
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-► ztt&tteyff 

:(Interior Mesentric) ^i| ^a^L-udt (5 

.*u*Vi 

^lj VULdLcJS Vl rttVitl OL^j ale j^jV| jiiniii ij (6 

i^j-3L±$ ud^JaJI (^aicjJ (^jk,L>» hi I a^-i ^ I l<kjV>-4 Jj=> 4>wL] 

»(Ilaic) ij£a 

:(Venous System) 

^ da t” VL3-J^ Sjjgl l_j ySLa VLj^_«jJI Ct tj i jl mJI j—« ^aaj^l 1 

(jlj ^ g j*i*i JSLuiUI S^j^Vl gjji> LbJjj jii r- x] 2^jg? Le jgJU 

. (j^aV I yaiV 12L j»aJ I i-mxi 

jj_djjjLiijJi ^ -.'i i.iV i Lj j^sat\ 4 «_}U_> ijitl j^e Llj a j* o LaaJ u^ g 

jL^JI rijj 4>L»31 4- LiiSiilj tjj-usl a_ej«flj L-Iji jVIj (- _ ■<■ . liit l 

jj-Lc. <i_ul-dJt _^»a 2 J-ut^JI (j-4 <Ui^- j»aJI l'i <»L»U| 4- ^a-i^l 

* 

2__J3JjJ 1 Saj^Vl ^_j>Jb j—e l-<—L dJ t j_«» g_u*£=»^t! ^a-ll *a :Vj? 

.j^Sn ^Vt %. (Pulmonary Veins) 

VLta-u/i^J irwLit^i.lt 1«T I a_ui^a^X) j*aJI -iL*J t 

^ (Superior Vena Cava) t-s^Snaj^JL usjju j^-u» aa^ 

jVlJUSJI gjjgVj cULUl jUJU 

(Left and Right juglar Veins) ^Vl £&h±>*m (1 

.(jjJuUlj gL*aJf_j (3^* f*aJf o I U ~* a 

Left and Right )!i^ a -rLi> i| (2 
.<>w>uvi jr^Lan f»aJi ^la^ju (Subclavian Veins 
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fijultjfalf <-—-—--- 

j_jj 3 d-La- ^n -us ft t«>Jl (j_« a. M . tl l U»! 

i(Inferior Vena Cava) Cr L**j\ u^busj-*.^ 

^aJi t(Iliac Veins) (1 

. AjlUjq „LlC, (jJuUJti t iS j -a-Vt I o g SI rij.)) jX- ^-Lua 

jU^ ?(Renal Veins) (2 

{(Hepatic Veins) ija*sai5jj^v» (3 

liinitl uS^a-Vt £_ A*i<Vij 

f* # <. 

JMi- oL>o*Jl IS tJxAjJa ^iiuJI cS^»-V| aj^J) wUjj 

JL JtliJ jJj-sJI U4U^>U 

t (Blood Circulation) 2 Lj**jJ! s^jji 

^j^guJI jLg- > JI 1,U,r j <L&^3_4 jj-i 

(j>| j L.i..n" l V Lt <l-j^aaJI SjljJJI ft n i n . 1 <j<k-iLL>J! 2_ jkjJI Sjjj qVI L-USL*j 

; Ln-A 

i(tjCLSpl (jtJ LjlaJft <>*) Sj^dJI (1 

t-LiJJ {«LjjLiII At l j-o 4 irtj I Vjj f jJl r ‘ i m'rn! J-A l &u* 

{p) bj k i 1 1 S-fJ-JjJI (^r}j|j_(iJ| 4 U i m tjj ftuLl| J .O J SjjJLJI 

OJjrjVI 4 tn m \^t * m^r- i ^ll j*aJ| (J_aj ft_j lilLLfc e I n^Li ftj_j ^ ^ ^Qj^J I 

■j-wuVI <4- <! i i»ftj 

{(l^Ua frtjjf-l) AJJJi-Ut 3j$dJI (2 

tpl ( fc I Ii tfn^ tl) j»JLlt £4.1 ^A L$j-4 jj 

LK$-^ J** UrU*^ 6-^ ai:i6a ^M paJI r iri i IujSj fULiliidl ft_uL»JI tj 
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---> 1£H£tttfrjlf 

t 1 4 - ~» » 1 j Jj}*VI ^jri-Crjj> jjJJ £^Juj 3 4 XJJ (jtf ituj-b V (^Jdl 1$J -&&I 

* 

—i ' a j -» ' L-4 LggwA i_dJLavJ| J ~*- ' sLjhI) ^jjUU IjJ <1 1 '.*l p , ,i -»_ 11 _ *V( 

t^yJb [jjfsa (jAj tp III>111 3 J h I ->J \j luU-foM *L*afcVl ^jO-iU jt : i Tt 

(Unoxygenated Blood) (g-u^n^) .1 

ajI ijykVI ajj,p!la (_£j-L*JI t-S^p-VI ojvgl dlwlpj 

djj^Vt (oxygenated Blood) o^=»jgi pan £^>-»tlf .LJ 

y_« a r.u^-iJJ.1 ^vt-£ j»aJ) ^ a . Lua ipaJLi La^SMlal ale Lxa dUujVI i.ILj .£ 
j^ajVl y-jiVI <j—« paJ! p ^ a JUj ijy^sVI (j^ta-gl (gj y-^aVf ^y-gVl 

X_Lila ' ■ L ' " < ~~*j^ f p-LJLi j_xxuV 1 jjfl t-> j JI £, 1*1 <1J 1. 1 i^p-uuVI £j\ Tr% ' 11 ^g} 

y_pjV| (jyJapi I LoJLu t jjj-^jLjlU oLalV la p JL_t) U tat I CtUaLa*u» 

. i. b ti4-i $l,\ jja paJ Li 

(• 

J a . i ■ '■'SO.jt I p, t jl »^a *jh tp.i tU t . 1 *n- L-a^a (\l *^U jtl ,i 

ijrUkLpijI (jt l1,j-L) V i^lxj\ i/^jVl j_uU VI jjpla-ull 

tlitj-laVI (_^uL»-lJ p • u -■- 11 ^jjjLaVI pj ~>It __p>o daili (J3V! ipLe Op»pj a 

^jLDij djua <J*j|>m d tn iij^j) ^Uoilj L? 

9 . L-uacVlj 4 ,<a1>JI uJal^-JsiVI (^gu L JcJ p mp.U (Jr 3 , Li» JI cy~pJI J 1 V 1 4 p . 'ij 

^j—SojjVI d.U» - to I^j tyGa K ljj ^LjuaV!^ j _.UI 4_oa I—«j 3 j* i W LJI 

^ U ,,.|j' ^a L j ^ypjVI jjrUa-j-JI a_ O-ui^aJtl ptd-JI L^t <3jLcp3jj 

.a==i_jJl_jj ta&Aj ..OtUub dOib^atj pin tJjljIjJ'l (gj djjipJI jr^jtjiUl 

t(Hepatic Portal System) "agLib 3U»t^ Sjjj" ^Lg 1 SjjoM 

^ »* 

l ^ i.H i -w p_jji>J| 2_ lopflon Sj^oJI L<iL& 3_gL>JI SjjoJI 
j gLII 3 t-L, ulpj j — g ^JI J^a_j (jgU; — <SJI pJ-JLa <4_iiUi j^a-J - ) 5^4 

^LjpSigi^sa^i^d^Vii^aJis^vi^-i^ja^i^aJi uiu (Hepatic a,) 
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<. . — 1 — . . . . . . 

CjA-i in ^ULUJ J-ijj i L. JLaOj 4_*_$-ua^i| iLblaiJI 4 a-LjuaVtj JL»JaJlj 

(^Uauxirttt^^-uaj (Hepatic Portal v.) juj^l 

* 

jj—« iti i ^^ j -l> l_U=v djbUJca ^aj_3 11 iCtl (J-i-U Q i. U j TH 4. ;w l ij LOJ 

Lxa i l_y>7> J 5 j,1 <—I a jb;q1 £jJ £jJ 4_ub jjfQ, <JH V ^yLM 4 _jj solI OjjXa-uJf 

(Hepatic v.) iua^t s^Vi 4_ j>Sa ^u>- ^»La s^? jjsn 

-> .tSLI t j! I ilLSbij t^JLa nit I uS^V I ju^Jt %. ut_uxj^ LgO* paJljJLusj ^blj 

Ola unit) 4 riiUa^j -la *L*j 1 iL 4-j) il tajj J_II aj_& ix_ l.Ij^a 

4-1 ujj^aJ I Jt iLjjufcaJ) j] 3_u)j4UA£JjjLIt 4-ajin^t.l <Ljj|oiJ| aljll jjic 4 j g.AVI 

jl L$x3 Oj_Cj»il jj-£ al^-tl J Jj-bj \^u>^Lm (j-a -U^lbll (_^Jj-Ls j-C 4r^..T jj 
4>>Ot> Jibw (jiij i nt j£T ta I 4r 4j^jjSJJI ajij -lj t A. Lg-iLvi.Xu»l (_b-5 4-j>L<itl 

L. 4_L-v 1 _1j I aljil '4-J^Jia ^Lu^A-ai /j_*j JL&allU ( i _j'ii_t~» Aa 4Uibif=>) (J^au (5jjuJI 

4- 4 al«JI 4 jjjsjJI 

i (Lymphatic System) 

* 

4 1 4 . 1 <T I (jO_*-i j? cr-*^ j b , g> i.lJ jL^jhII j -^-~• j 

4-tcj? 4- »“* ■ _* (IAjLlu U^~» |»-ULj jj~* 1 j u/Lwl L&j-2 4* * 

C^*bil tjrt-1 ^j-iib-a JLuajI ■' 1 V Ijl^I j 4 £I m a 4_>^»a 

j>i m> .V[g OLj^a^g] lj $.( jJdl^ -..^l.V t ^.xLuoj |»jJI ^^iLi ■ 4,,, A» i 

^uOf j* ) - Sj i i j 1 ' ij ?<Udb><lt jt UL>J | 4. * » . ., j . ii'i (j bj^Lb l. ^--fcLL>0 _11 ...aal—Oll 

9 4 | Ci^A.ua. nT |j ^niTiiltl gjljp ^y» b^Ai- L ^a T Jj»bj 

(> 

L-t .u L r* - 4-^-1 ibhLi bj fiiKii.-^JI 'L-jj-luj, LjjOj j*-Ll! Ltj^b Amu JjLw 

(JJI—uJb ^, ... ^! / CX—i ® ui>JI _*>j jLOb) 

4-*o 1 4-wU a^ji l. jjLujt i^ ((IntercellularFluid-^Interstitial”) 

tlyj^pLui (Lymph) OuOJU ^UaUI jiLuJb^^*^ (Lymph Vessels) 

t+J ^lUI (ji OiibasJ^ ‘, 4,A tf g I tl 4u*jV| 4 X 4 3SJ 

4 

Ajli (*JlII OLj^» •*} if LujOj j^JJI gtaoa JJLuj (? 

. ( 4jkXa> <U^ j_Lv_^j V) 4jbl U3A>- ^ 
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■> Hf&fZJrjtf 


uJI (j_^l I^j^—« J 1 JJt_ui^a i ft, alt! OJ ■£“;* (jT 

. L&j«wu£ fi n > J t L>Mj>- JJLjtg Jj kiJ 'it jJ I ^uUj-uJf 



Compound Hght microscopo 

Figure 3A Blood vessels and red blood cells viewed 
with three different types of microscopes, 


CjLjSLii^iji! jr* HjJlLx <IAl~A■» j^ioJ U ^r> fijJt LfiUr C&t} *C I 1) f*^J 

-► 70 i - 
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y miiVfjtjfJI ." — 1 ” “ 

ZsjljJftdf-jJI 

Respiratory System 

CiL^SLa 

* 

jl_£ J £jj L ■■ j,,.iajfc- (.Luxcl 3 «lc (jLuLtVl 

i u m^-tl jLc JJijj (a-uiaJI Lj^li J <LLaj ^-ill ^JJ 
/lJ? .'iVI ^ a tLuaiSft lLsj_>J.I ^IJ *L-u>$ ^JLJt I Ljiii- 

r CjCju ifnM <Ll$ 1^I <Ui*a2J \j i Ip \j 

:(Nos e)uiVt .1 

jLjjJj jUU*-jL>- (jLl>w£ Jmi ‘-^ (j-t 3 jLaC 

ti n l>iH j_* fL«Vf ^-« 2_j^_wAC Lq jI »onj^ lJuVI 

jj— !>■ i A l>i.H 4_4 _>v4. » iJ 1 i it2.m.m< ^j- T i- a - , l.~i »i i—ajVI uu^xjj 

L-£LJ^>3 ^ Jjj* Al.irurtj (^<UI JjUtt uidLui <LLLCsL 2 jy nilj :j*j}8fcl.JI 

lJu^L>JJ 4 fi i nil Vi_g <4jJLi*|jdl 4j^i‘tV| oL>LLoJI aIxluS^j 4-t rtl4.ll ^J] wajV I 

4, » tnr Lj|«i ^) , r u 4 ^ ^ iil^j (wjtj—4^)CiLajj j^»l ><tl ^jLa- ^ \<*- 

i-t-j ia ^yic Je»L>m Ja*jj ^-LwjSf! li.luo JaLWXI ^ic ij ^Jj 

(jric J . < i «~? 3 j f ' —'i ■ <U£ji ^LsLtkII gl r*iiTLj.ju.*J 1 o 4 ^ (Jjv| jJ| 

.J^lull 

: (Pharynx) .i_* 

<4 t In l »^j-4 t-UVlj j^ill uiLv iuiL) ^ 4 j 

^ r - l- J »Vljl JL»J| 4- J^-3* u * Ml J <1IJ ,£=»J j_J3 

ibpoj J m'ij ^lUt ^pj j»L*Jtx}| Lc^ (Jj.aj 
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.- ^ 2yfjJfZtifi’jfl 

j(Larynx) .£ 


iLjj ,ua.c (3 j. Cum> y_aj CjLi.aKtl 4- Ci^_uaJI j *hc 3j -».inH 

l * JI j ,‘ ri ~*J <o rrt-vj a_jjjLiic ,j-o Lplj-Ufc. (j.jAua 

Jj * - T t 4U ) >J-tj i^LaVI ^‘yo j ) L) £ rt l>il I QJt 5jl Jj_u VI y rtflLj djLt (^^.LaJ I 

<"^jl i_»-Uu (jfUJLJj cl mUi 4- j ~£^~~il <JL>yJ| 4-*<«*JI lilut (jj |»U*VI 

u^j^LcuJt J£CJI ^u_ULaprCL«Va.ft l j_4 ^ nl^TI irtatl L»> 

* 

JjLu ,j r -Li Lj^LLo hLI.p cL utft ythjj m U »J I y-c 1 a«3l 

ySjjtj J5LCJ 1 4 J L l lLa i Lg-p * i _ i t Calcl^i) VI 4 lL& CJjjjj tyj-i- L i u. t | < nT I CX^SJ 

jLuJ (^Aiiu cLiLxlXt <UjutJ «Lgj cLlac p. Lfcl y—a L^-u/jj>Oj (Glottis) j-LaJ-lL) 

4_}Ij^O *> ^LxiaJI ^Jli ■> < r jl—ajll rLad & i l mj (Epiglottis) jLcyAI 

iC)^_yaJ| 2L j-j| L4^t y*u_l yL-J>_ftlmI| yLu j i ot l ■ > ( j-ku i l i ll I jl-^>JI 

j l_— - •'~' , _' a ' 4-j y» ^j * ■^■■~ i_aLJ( 1 jh l<i mil (jLJ^.coJI La u . j 

£ ~ m ull-iju tjj_uxl| LcJ&jljjjil {jjb Lulu 1 uaT ^jrtJLutC 

■ pu i-ujj-all JL*>JI 

t(Trachea) I Iu-soji .j 


PJ-SCjj (<w-ui 12—10 OJ-J L$i^Ja JiuSJI ApI jU. m l 2 , -j j .tjt p-&$ 

'AA ^ Mil 2L4^J! 4- i_d_L>JI j—« S)l..u. mbfl 4_ua2lj ijiijj-yaA CtL d.l.y - y—« L*)U 

itu^a^yCajLjt C*LS-L>JI J n i<Ll£ j» 1 -■ t—> 1 i j$j~* ^-LedLa 4l ml lu* 

* 

A y. ,,j\ t i A ~ ,'’) it w L-lS U^I A. ijAT Ij (L_oJ1j a ^j" A I S-£— ua ti ll J—»->■ p—Lc- 

^Js»L>w 4 cLic A-)J|^I aUu ft flJI y Uj j j p-a 1 t}'** ** "' 

j-JO Ji-i ,j-L»u Laj JaLkil uiUaI pla ^ . o ^ K yJI abMj. 
.yi^l^lyrOaJLuJI plj SjUpJ I Sj^jJI SI jL>uU I iu 
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HJW <r 


t(Bronchi) 

u>l.3 1 •+*) 31jAaj uala-it o »l i mJu 3 *i,l-> j a 1 < a{j < >ijJ-» 

4-in .im J_£=j Jjwj-jj fljuJI jj-Lc ^ji-l> jTui o 1 o g. I ■» Wi 5j1wU_ijjtfl 4. ,1 *\&i <uiajj iqC 

Lj^ojUj jJLuxt ^j^_s ( < •aiti'il 4- 11 1 3 11 3 jj_M (Bronchi) 

o-i—ii 1 u.'w (Bronchi) < z u\^ 2 1 c?i ij» ^.iLi 

iu^-» (jJj 4 (j^Vi jj ^j-luar j m'l lLv j£J a UflJjl i^>f L^J ^w-J iZit mjujII 

jj-l£=i jj-c 3.i (Aiveolar Duct) 3UaJU _3j_u j~* u^ 

4—uiljjt ut 1 j >»" *»" 4 3.j3j (jljn-L-*w- Ulti (Air Sacs) 4—f (jo/L^i^aVl 

u£j_aj el^JLi Of. j J 4 uajgLjo 4-ul^II ^LufaVI 3j, * <-. 

3 J 3 JLC (jJJ <jCL 3 jJI if- LaoJ_c J injj d_ut^J| O^Lu»j£>JLi 

LJj-uujl 13] U$j] ijr-^ '« 4a.L-ii» (j—a h uiSl I Ltj^aljJ 

4- o^vn i ^ U ..i « i t t i*n ^j-ibg ja_4 20Q i.i 4 r< 3,lj L^jm.»>. 

."^1 

t(Limgs) onspi ,j 

JLiLsVI 4- (_, 1Lcg jj jj) ^>ii<i uj! 1 a ,,i ‘ t il‘!j Ua 

jjJ-laII i—ojjjkj 4 -tjjjjJI i— <jLnjVl ^i„La~ 14 i£a jjj-lULi p~ ^ l 
uL»i*J| if; . LgJutcLS .in (n't i-JY yiM 4 _jjJ la a-i-UUI 0 c-<-iL>- J ^ 1 

p> * 

‘u n t <-3a^>»3 aLj>ot 4* |j ■ ^ aL>3l 4- U^^-* <j^5L» (^lUt 

“" l 3 4_ii43 ,j—a 4_lp| jfj-SIj ^i— p - i£j m Jl 4_nj| l j^o ji, fml ^*1 a_<TI 

aJ—4>j wafl 200 >■ (jJJ S J^a ^.uLflJug < jj_«aa jj—a lQ~ |J, .1 ^ 1 [g 

dLii 4 j) Jij 1 ti usj j uj^Uia4^>U! (jr lc uiUduwxdJ I 

i rtt l i-ajjjO pLuiiJl tijLA t j-a 3 x iLJI (Pleura) jjjJLJ) ^aj 

* 

uaL_>v>JJ i*J| g rt-> ml Ij ^JL-UaJL) ^rln ,uJ\j CiVt ^oj| J ■ ~^ 

(Jr} " rt a tnt | (j! (j— 4 (XCjJ^i9 •LtS'A-^' jj_uaILLla 4_4 Jl>)jJ! ~ a at t-ai L>J1 
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-------- > Sufj/fSJfjtt 

A is L u iJ- a SfJ l 4^4. 0 6JkdS-t 2L>-JiAj jUjUL2i« VJ JjA" h l*!,"< 1 4 J±£l 

5LU5 gjj (Plewura space) j_p. ^.i^uw .1 

jr\-l ^L£ 1 - -w VI J_L3uJ l jjJcLiiil SL&a^a- (j-lc- (J.< aj dj^JLpt 

jj riw i t l i < i $u~ i + \ 33a (jl l^jla JI (311 n.utl *UjI $ tj, VirtT) 1 •yji 2j_pl jjt^»L>J| 

f 

'it 3^1^VI (q-&^«-4 ! j—taxj ((j^jJ jaI | Lulj tjLujpi SL£i 

^j)! jLoJULj ftljtgJJ ^ 1 hi V (jui <L>iLSLa»j3 (_£>_». Y1 py m>J1 uiu^L^u j_<i (_^l_t J 

(j? (j_S^j_i ^ A 4 -mLmf 4-J3A3JW <jii.ua aiJL-& 1 -»“j ^ L«J^.U tf Jbjj Lstl l”. ■■»-" 4_i>-la 

. OJJ J ■■ A*“t) 4 _J-«jC 



u m in f I j ^ , -» « T 1 ijjjj ;(12) (Jiui 
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vtjt&tt 4 


•.jjaTi.H i,j I JUJT 

g^JUi/? .yA-»Jt L.U^U>- Lp*fcU»t_g LS^lla-t <L*lyTI f-liUl QjUU-il\ AJLj^Jt UitlXl 

JLibV! ij ij-< 14^ ij—Jljt**-* 4 -j^Sj 

4 

j ..iM ■fc 'r 'Vi ^ a a ,*i A ^.. A‘ "1 T | A i u ia ^ *-i &■ >JI ^ i^-4 40 ™~ 30 <jrU La Ij^>i \ -*■ 

51^11 \ 2 . 3 1 fr. iU Ji.S^ 18 j jJLJI JUyll it. <L 2 u 3 lJLI| it_ 3 yAl 6 

.a*JLJ! 

(jjig miT) U'tstjj. L-A-A {j^jLJLTi A (jjj"y_Lc l> ^ - ‘ -. ~ Jt ^ J-L»fc (J A 
. (jfiLxJ I (JJLoJuJI *Llj 1 1 yib yLC »J | ^u-lTJt f.U3t ^u. A . V i t l LjLi=y*.J ((a 

irfvtl 4 4—ya-I tl t-iLsOtJI 4_i==yw 2 t-. .,ilyj 11 li* 1 T| 4.^ 

Abdominal) ^*<t-> . n^..A^ti .->^^.1 ljLa>ji ajSij uk j (^jlji h ni >n u£>_a-i$ 
i^jiit-u~iJ 1 yi 1V4 Iil» uitj 1 i^iM u%ac 44^hi>ij (j“iUi La 1 (respiration 
i^jU ^iLl 4 i ^iLiui ^>Uaii ^y^LLJi jl (Thoracic respiration) 

y J j!jl> JJy>LLi i] U a 1 it— S^aUq 4^->ja 4^jl»- a Llil . »i*t LUV l< ~i Vn \ 

4 

. Lo3lj jLuijV 1 jL£a lij > rt.lL.Tl y I (aj ^LaVt 

t^iVl 4 ».jJI yit jjtiujJf %jJT 

i trt« i n n yc La ^.43 ' «t*>* «*•> j-s t^j ( j^u a (341 £^_lLj 

lioua .$4 La| ^(j^iUb ijjjj La tlLfcj 

3 p»^»t 1 i. a ($41 1 UL u? ji (^y>j| i U . L u n . T t ^ L 4 ^jj f. 1^41 

ij!>Lu a~i a OV a( 54( it- JdJuAaTt ^jLluJ j mi nTt fJui 



---*-—► 

tjjijJlj 3-Ugr gujjtjS (2) tJjjj>- 


(Expiration) 

(inspiration) ^ AM 

J^*-L>Jt i_jL>ij>J| Li*si j3 

uL>»->d uuZu 

y-Luaii {jrtJ -^>Ci jP 

j_u*aJI |Uo> J^Sj 

jJLuail <J^-b JsuupsJI Jjjj 

ijJJ P jiluLJ »AaJw*hJI 

£jl3JI 

Jj>-L>JI i">V , 1 

UjLav>JI hmlj .2 
£^iuiJ | (jjj t jj ■*• 1 , 3 

.4 

Ji.UaI) . 5 

Ji U<ntt J-j>U 1 Vi 4>rtt) .6 

tpxlaJl 

^ .--— '-■■-■ - -■- - 


mJ I iVi jut 

A c ' Lt-Aj■> ^l.irtU 4-SliaJI yjj (n in-»JI <Lj-L>J Llxj JJij ^jua-uUI Ajljum OjjJ 

J—«l^i < L >niti jJt «L.lLc<- (ftlaJLi ^Llt j_4 jLc^J 

. <UuLuU^3 


J J *~ tl J-* t>*JI 

jJs—tj^q (^Lsd-fl (jih-uJ I pj_>Jl) ^jJt£L-UiXI ^LjnJJI 

ia^ £ (Respiratory centre) ^ a iu’ uJI J^sa>U-J USj^JU A t " i l l 

jJusj I uMiiuj I ri I ihr 4 -*jL~<^ 4 <l j M«^>r u^Ljm JL-jjLi 

' * jj•*-"H c ~->Ilu_i ^'"jj “.M 1-^i.tl , V." C*M-ux«Jt isjIJ Cj'jLuii^M isj—4 

;".SJ ^JJ I 4 —J.g X OkL>j lU—1 4 .. » « " i ‘l j ^ ,i * aT | 

4 1 ; ^;.t4C ljjLluI wi^j a^i^ CU ^ULuYI ullc_j L^-l tu jt | 
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paitt Hji&t! < --- 

4.. U .CC OdAJJ dU_4> V~» III /O J=»-fij-JJ u»^ ltrig j j^>. L>J \ U>L>fc>Jt 

‘^J^ 1 

L^I^jUI <vtau>Jl uLua^VI SjLii) Lrt ^T> Cj^Li^u^J 1 ^L a S o I o_*j$ 

)a_u lu^j c->Lui^Vl ojut (j-« <uuU oijLii) J-u.^ V A-sJ-jjj 

^N-AsVl Ci^Li.rVj _j*>~ 1—>JI ujLj*->JI 5 1 ,i<*id ^j 4J;Uii JLtujJ J L JJU fc p (j—4 j. 

U l t-U-C £jUJ ' j-JLij I aj_4 Ajl4C 6> L »Oj i i?nt | a-Ut> ^.Vvi-5-1"I a 

■ t 3 j t 

i3jti t^OI 1^*31 

2 i!_>j .l « l 3 Juujt^t] ^jLi jLc j 11 ii'1 "it! ri j lor l \x, ^ . lIj <J_jt ,ii_Iju 

-Ll-ui£=) i<L»jL.‘JI u uift-rl ^jLi 3 .> a‘t~> jlaJJ .. a’,~ 11 2^.j_ui 

.fjjujumdi SjLjj ^->1 i ImI^-w ^oJI 2_ 

(JjjJlLjJI SjLoj ^1 (^uiJI £_ 1 JU 11 nfb*^ ^jlj 

il»j->wLa g^Lu»VI J^wLkJI uiU»v>Jf ^ ^1 * <. Cil^LiJ (JLu^J i£« I jlu 

J—C-'Ls j»bLtl 2_ iAjJLa fc U.jnfn' ^jL 4 J_x£ap (jL£si I jj U*1 

* 

. Aj .ii util H £1 Iteaj-asJ | j,U j~t J=l2 jL_rg >LdiJ jmAi~ 1 1J 11 
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THE RESPIRATORY SYSTEM 











yMXtfjlftlt Ar 


:3UJID) 3 idinffiHI jjLxi\ cLlocI jc-uaj 5i \7r* » 2^<aL^ j r* t < « 4 ^ 


. j^iSJI 4 ^kL>- (jA 4Jj^uL4 <Lmh *i LjM.u i* i <« * ti-tf-tVl .1 

. t S^U. < U*.i uu n i * iJ ie. {iltaVt .O 

.jluajVIj <Uq>? I 2u«iL>. j£ 31 <£ou» AjU^xb i.ji'u.u o ^ic, tj± . L >oj :£g-*)'1 

-(jji-LJI <UuL>- ^c. 4)jj4^» i-iijj '"'>■< . -V* - i a ^ t■-■ |_^L>ij^ :£>LuJ11 . a 

. i l^ti ,-._M^ 4 '; ^ ^ .d 


i A *i tl^U (jjuJt f. Liax. V Tj-J‘ (j-Lj I-c-j^j 

j^UajVI 2 -wL*j jruJI tu^ap ; Vjt 


^Ij-j- L*jJa5 ^—■ j} Ja$_><-4 [j_t SjLiC i^-Aj x L7 _ul>- j irtf 

. Orbit uLjjj»w<J u jvyHQ.iAi iu-. >, a >■.? i LiujAj ja.|a ^2.5 


< 4_ua l>- 4__jjjj] r~.t_M .>»<- d t-. ,.,^t i ri lilL_i> <J_>-|.i _*JI 

L^l£-w1 [ —£ j *■ 1 T Ij & —Allbil) j»l jii-vVI A —>^} jj—fcjI ^ t-i -lj t (j|_u*jy | 

,^ j,A»,,l l i $ i rt . a .l Lfc-Uuj L^Uv^tj 

33513 fjjt igjjoui t 

.A il 1"> »I,) Aj^U.Ij p lill.ii.tIj j*l ni'wVj l,j~iU < ii|^j ijljjj sfllatj) £j4-*ll >1 

Eye- Eyelidsci>^i y-* i-oJLujj !^*ji 3 jLa>j sjiiij-* -2 

* 4 

(J 1 < M^Llu j < yaj ^Lll 4 _ul4jJJ| ti—LASHES 

(Jrtxll ( rli Vs I, >j L Aj /:,< \ I jjrVjJ j <iUmi 1 1 
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- ! ———_— ■ i . ■ ^ 3m yt&tf&lTjff 

jj-c SJj^opa ‘U.sLi- £i*ut ^ SjL^c <^3 l U4^^ .3 

i^Aj Uj^JI %ps 

A ^.ti>>-«ti f | 

♦ ^ J ra - u i^ll A o -i in u l U 2 l -u -utT I , lj 

.^J j - L xjl <i „ a4 Aud it 5 I .£ 

. A J1 i i i u \ I S .aj A*m il> 2 \ t AvT I .J 

.<Li.U, u3 I *»- ‘1.1 j?)*UjUI 2 1-l>i» t[ .o 

j!)iUU,j 2 1 «;v»Tt ,j 

:3LJOJj iSilill JLuJjJI jn 3 

;2LiWI rVjt 

*Lol_u3 ^-"’i (j~* SLi^SL*itLSLt ^iM (^_ulU) A—t-^-j'ij- ^ ILia !j_c 3 jL_lC. i ^ j _ &j 
lIj-ijw < ^LpV! J->JI Ijlc l_4 (j^jdl i a IVi (j^-xll ^Lu) pLuajj SJLu j* S .ue l t 
2L<jjJijl {jftj.i.uJj c£_xl| ^Ij Jj^lAJLi 2-j-S ^ ^o_uU uaUL^i pi mi j> ) t 

: ( j-p chjaJU <ujwj130 i liixiaj (jjL £~i *<i uij )la 5L&5 ,: Conjunctival 

1. J_pjUj iUtp (jr p _4 > « .l .. t .q d-pj-dJlj 2j-LuaJ| 

. p^iil I t iii !p£ll 

tChoroud axeWfcdi »uiu 

(d-jJLcj) 2 i^jXuxJI <^_Ij <L2ui»ll (jjiij 

JiJ-lj l!l-l>. pb^-ui 2kj^s> jj-d Sjoo^s* iLi-pi=aj 4iCjSf I ,^-p sS . u jj 

(^-4 ( ^ r 4l_i»Vl p^_>J|^ iplij-uJI 3—j^Ill il^ll L^jj 6 j™lSo 0.3-tH 

^yjJsj Ins 4-o-JJiJi ^, 4 -nn d j - Ua c 5>iU jl ^JLiuC j-£ djLj* ?i inio i»t ,t 
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yMfrffJifatf . . . —' —— - " 

iSy^i UiAi* <u>$j litp- ‘^>^1 (^U?) 4 n. U . ^ v4 of^tj 

S^ji u uiA A-^La^_p.J^tl (.K mj L. t^ » . u . M l L^jgJ > - » ■ "& - 1 

J Llxa <£jrt_aJt J-i-UJ ^^il! rj 1 ■*•»^l j ‘ 11 1 Lt}-"^ Pupil (<U5bi»Jl) 

< jJj iija,j 2_p.jJiJI < LL L ~i r jjiWSLtl 

4_uiblxl! 4 j.'^-j-oj | lJUjw^J g tf.£jual\ <jlj (JM—sJI 4—*rb» pj—b-J (CJ-4 ^r> . ^ -L-jj 

2 — 4.1 .i.-^Lfi (JiLjJl !j-A uc^sjlu (j'iJI 1 tlaljjJI dwta-u/I^J J-fl-*-) ^yJI lens 

-j_c £^JLjJL) <_Jj j-tjJ Iji <j l . — 11 j if iti aiitil 1 1— 3lj_k> u (J ii-i i i j (^-LlI p tf i > vlt ^o . f . al 

p ...--t) 4 _ujJjlI| (^LufiJLfcM ljJ- jO jLux^jjl SjL-j)) J S - A 41 

(JjLioj Sj.loll i-uflL^YI d-S^ilL) ‘i_jjjJsJ! (jj-j £-3(^11 l£-*U Lr t : ’ ,l - L - J 3 

.i_aLiu 2 f ^yjLn 

4l nj ioll ^Lliu jjL j j J ij (bj-aJI <—Li id-cL-LU (2 j ■ .^^.) id ib, L-i ( | jr ig 

: 2 -cTtIU 1 uldJLJI j^a ^ 1 ] jyUJI (j-« 2 SL-Lil| lJlTIjjj jjjjjJf 2 _ dLu/Lui^JI 

iSjtjirttl Lj^jjUI 43 11 -» .1 

gri>-li-Ll( j*Jss_uJj jjisjJ pbj_tu <d » j i /i^ i J d «*> 4 jb i rf UMi’ l}^ 

pji£ 4i j <i .f 4i 4 Cij jLr iSj dju2Vl CuiiSuuj Yj_g d-bj i MI 2 «AVI j -^1 41 1 < «11 

<lJV $.hg_~JI 4_lUajJI jJol_13 ■ £-»tu-J i4£j— ult ^y-lc (Sj_g_uall) ^^.Ljg 
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jjt jil*i jtrr .2 


H ,.A , iji_>r 2,.ii-xi^.^.,uo Li^L>r (j-ty Li LtjjjJaJ! i i "i" .iV| Li^L>r tOjJlXy 

: (jLcjj I ij.‘ia 

iRods^a^l J 




A S i .,;Ti i 1 1 ^- t^ L i i i 1c 3^_aljuL<i JX-utJl 2UUIfldLtu^ L:Mi. >j- 

-uUj :c$ ir>Tt 2u_ii J_2 j La, I \r. J_«juj t^-L-JraS Of 3 ,u.i»ar Lj^> 

. Jcxifl J_^-Ldla ^jAi iS JSluX) aLtSjOaJi 


ij^5Lo m3 (3j-LII 2 *->■ + *> tc ^na^T) 

.jUtajVlj SjjfjJl 'Aja^Luj j^iLilLj L^l 4_Mojj3 JhJtU (|) yj_«LLta 

* 

. (>LJ 2 —>g } J I ,^-lc 3ji_ujJ I ^iJLc) ^.UUI ut iLaJ I ^ - -j (A.) fl 

itlajjLiiil .<_* 


*_o (^-ua-aJLica) ^ 'L^ttl i.nfir tJlLi]} 2 AxA jj_«a - U . tD A j i J -d (jJAj 

(. I -^-t I •£-. 1t-» >jL>»X| jV^a -4 ^ I" **■ a lJUv^j t lr\A 01.1 ajj*rtf. Lj^rl^fc- 

A.t l . x ll Si t i*J I 013 <U4^iOJ| Ql ( j jU .) | ».L u II 3j 

J1 j<u uj> 2Jj3 ^u .4 IiX^Jj iA Atrial *j_LiaJ| U& L>t 

• fol^O auj^UIJLOjOaJI Ql^UI 
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tLUl3 

: LcA jl ll i fo j Qj^Uj ZLl ui^ kJ! ^l ux eVI {y* jlVl ^uL*3 

(^ $>, I"A-t | Lj|jj«aVI jUiOVt L^jUJ jJU ^Lu g-uaJ t j»XLuL4^Li»^ 

• (ulP^O (jSc S^J aju Jl iS_oLiJI 

SUiljJj pUu3f 13^13 (j-« jliVf utll23^ 
{jliVf (1 

;<LJU]I j -4 jtiVf u> f-r» jXi 

Pinna j^u^n (T 

(jjtj-JI ^jjL> ^-lc, dj 4j>i.t3^ijijo d^aj^.i^ 2 _jJ_L». 3u_jtj jj-c. 3 jL_lc ^_±>j 

.«U*jL»JI g^ ull 3LJ ^J lij ^l^aVI 1 g’i rtj hj 

:2-j->.jLiJl «it| 3113 (i_j 

(Ear)iXdaiULiij i j -gaij p-ia3 ^ dJjls ^ * o m (SLIS) j_4-s 

5 1 'i dJ( jf jVl lojfc-jUJ! <Ljj^oJI 3UL2JI J "■■» *j i^ldl 

Jid. 4 J| uj 1 * 4 djdm mlI 3 L*irtf| AjLlaj 1 -y^-» iiiuJlSLJI OI^xjuU| ■« j < ^ r lc 

^y4-i 4 J jj-Ll| 2 _mj j|>3j J-4JU ^yJI 2 j iw\ Lq .ut | jj w 4JU l^-ju 

3LHJJ . ^ra _ n ia jjpjA 3 , 114 u J t SdLi! i-iTI 

£-49 iCi1jj1l>iJ| .i^Ja Lgl Lfl^= idJ j-Lj dJiJ-I (jiVl 4.1 iln i-t\ (iLutd-mll 
3L12JI uUuu 1 .i-3 L T u rt - T - (jj LgdV V j^—>• 4 \ fli t t ing L^ i . 4 jlVl' a -t la * J 
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----—----^ Ztmt&ISdrjIt 

0^1 4rj J-j " t <a -1 U^t l r l .,"ni" \ at r^j p/; i-st l i , , ./ilj 

. t-a .tu^J( i^)|iVij 4_t».jLiJ| £jrtj 4 Lrfi LaJI J £ nn 4 jl ' ^‘ £ —> 

jiVl (2 

U‘‘-2 5L13 4 Vt inj^j (j»^ vLJl) p -*M uu^i J_uV,i_> i ■- <jV' 
pji-iill L 4 L* a I ^j i . M I w>Lii£ jtILflJj t^Uadi .4 Sal* (j^Sj 

it_i_Allj Mi3 — 1 j U J| gl /i' i A ^jjLv fjy. lc JojLuoII J-iLaCLj i= — - ^■"* r p .>. T< 

JLuajJ < L^J LSLiSl t , Aj < u-i i H uia-m «I>Laiac £y* (jiYI 

CjLaJiaJI biX&j {(SvASjill) ijliVl (jl) 3»U^yaJ! (CiU^UaJ|)LjLp»jll 

.MUeus^jiati .t 
.Incus (ji, \'i . ,n 1 ,i_t 
.Stapes cji^api .£ 

(<Urt.UA <J~*uoLo>» 4l-t CjLcxiixaJ 1 

<(jl u* i . 1 fU U JLi-fiJ-fl ijf-a J .1 /,’i'i* 41 i.l-itl f. Lie. (j-« fV^l^lbXJI gr ihKj 4ijJlall S.al fi c 
4 _xjLU 1 Ax-iiaj-Jt j_4 doLxj^j ^aJI t_)L^=»jJ( £_» QUUall (J-uxiL&jba 

. <Utuij LUt 3 jliiVt^xLAgJ 

aa^ioji(3 

<2Ljjl^L|j (_y.ui.r»ill JLaaLu/VI 4 nti'i a L^jj 6 - l n ^ 4 j nj ii-».T1 jliVI cr^J 
U «»T| *UjJ f I <CuJI 4 -l» A J^-b ir Jt 3 

4» 

i^ilUl A_iaJL> 1 tfM out 03 S-) (^iJI JJLijJI {jf C :.i-J JiLuj 

1 * 

i^yfc o-" (o«t^<V) <UjJ|) <jj£~u3 ^jJL^Ii-U! i-tujlU JJLou 
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4- 


iJjXiaJI (? 


C»L>wLa iJ_c >>_j 4—b-II j_4 jj ■ -> f-j-i 

^yJI Ai Irt', (ill S^SLJI ^ x^L,~ 4-»*ia 6 j|lJla- !£_ a_>^J l L-L u aaJI 

.i_)Lf=j^ii L^j (Ju^aj 

(cj 

1 <j j_4 4_bj|jIL« (4-< i Hjwj SjLit ir^S 

5j5LuJ| :L*Jb mj^ ufj; .;^~~lH A^L-tbVb ( t _ r L>-la_II t h <tlfl <_13 Lujj 3p^_L^>) 

uW b**j ibIj- U UI J- u Cb j t j.iu j'stlj (<LjjJiJ|) 

f > . I . U . '»*T I Li}ljJ-5 ;J-CJU ttl-uLbljJ) £>|3V| S^SLiillj Llllj). j rift 

(jJJ 44&Ltb«!fL — | n i i (~» i. t | £— kilj ‘i /mj I o i —i (^ju.tihiiJI jl.^^itU ^ »i~/i >i a v> f nj 

J_.^?Lal!j tJ *tlb tu_— j-JI i_>l ii-t^Vlj ■--*'Hji I — jj^-t.Ld>J Jj jb^>»t) 

,(jrC»LiaI| j-rxb-L ^a-13 Ajua UkJj ill.-nib Axtu>JI pLuacVl^ 

:iL&2^2i| (^ 

4 9J ia A.. i . -a ja!) < u A 3g JiLiiJl '1i,.tla ^.us^all I j«k»* J A-j^ILLo 3Lis ^ 

^C*Jj J^-a» uo«ajj ilrbuia i j-mrM Ojip^l 

5£jA Ljl^lE (j-^J uilLu jj j >>w4 JjbSiJ (a st“ , ,it jl A-> ^111 ) jJX. 

i-aillb ep^l*js L9 a$ SLifc (1 

<UcJ u-lc, jULiiJt JabiJiilLj 3 p j_Lm> ji-jJ-AaJt SLLaJI (2 

iJ-u£ tJbhJJ 1 < t^~rr < it> i 1 T 1 3 b-2 i—)I_U hi—' lC Aj-uAJ-u 1 *hf) J i ■t‘i**j M »3j_^ 1 1 

• ^ tfu <i^J| id uSj . il l SLlill^ (S^aliiAl SjiLt) AjJu±^\ SLLSJI 4_>taj 
>“ aa ua>»JJLi SpjJaO flLuLEt (3 

p LitiJ I toa^ajU j 1 1 ti ■« , o ^J5Us j uij ^ jxac, i_ilLi3 
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uuuaat! (j—■a ^im u a.% } I i Jux U) <L-jU^j ^ XC: iS a-cbO! 

'6\ _4-jJ | Jj-la-3 X—Uj^JLx 3^»uaj liJ \ l-i. .n-L-iJt) | 

* 

;pjiil| <LajL»>j l aWI : LUbi 

i_b<H>wO j jtob- C . (l_«uVl) ipb-ujVt 4r fl ' "*) <LuL»> jnSf* JJ) -uVi 
l j r j»*jiL->JI ^>JU (^CLo»L«f yrU^bLa £p4 p^5bj (*L>.jJI Ja-uy £. jj,b — 

CjJl J Aj J-wl ^ - POVI lI-> ,Lua ‘JL (iJs-jVI ^IxLi 2j_iiLj «, I JI 

i' I (j C->q, ^ 0 (jIol ^ -4 g V . i1l* J Jj-J i A J_£=iJ <£yU.\ ilH .ut,4 (j-Uj_>t>. 

jLxilj ^rz ^. u t nJ *Ljj ‘itisLas^fLj (^4 4 i mU-4 p.iiu SjU.' 

y-Li-b j!_L3j^J_j (^l) i_dJ»*Vl U-* I J—* _L2 (jr^^ ^-LlujV|a 

<j*_] uaSVI ^-4 I p f.n5J) pjU! Aum L*. (' W| N J ^ '■ *) Ul L a .b i r, M £j2J_j 

udjLllJj 4.<t. ihTI 4-gja^lt alp* (jjj ml\$ Lj.bO) ajl_>iii p-hfv^ ^ Vi. 

* 

jj-4 11-»' (12 —6) jj-4 l^jJ i4_bj_b <jrn i^> bib>* (j- 4 4j-4> <iJl A^ Lx.^ JI Oib-SiuiLl 

< l _j‘>L>JI jj-4 ^t^j] 4j^>Lj <W <i <7 iH 4.iiLa.nL) <(t_jfaj)Yf) JojfctiJI 

: tJr Jb Lj^=» j^jJdLS CjI j 4j unr 4 j 1>- bfr < . 4 <^= 

. 2u vie La b^>L>- (l 
.’iLy»Lca LjMs. (lj 

. (4 J U rir ) 4-C4-UJ LjM^. (j7 

JjL-uJf 2 p 4_aO!j-fl CjIj ^-J^ u . j . < ll SiLtl J_Lshjj p—otl 1 4_i L ee pa —15 (l«J_ii 
J^|j_>Jj J_2uu3g ,- 2 Lu<ujJ l O^ixULuiH la "mJ u^=> ^laLi^U 

4_l4_ui 1I uLaaitVI £bjaJM 4-< . » -ti? 1 bp jxu .la tjjj (jPJ I a^l ajm S I 

^JuL>Jlj {^ijji^l /j-4 VUrt U^ 4 tilLlA (1 p-5; p-aJt uuafi) 
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tjtaaJtjljaJf -<7 


a \ j^-a u)L^a><» j-uiJ liJlii (jU J j'» ■* d , < 1 g i »t | LjLmljjJ) (jl 

J ^ 1 t A jtjljy—1( l_al‘l I r^T} it 'fc-Lij^I— J-) A J I L ^ 3 j iA I H I dJ I I ^_ 

.aoiLi» jji 

* 

JLj/ 1 >j jjLuiDI iL*jtj 


tj rt.iiip ^JbrLLa gj i fit sjJju ttis-jjj g-L^i u J (j ]tAaj) ^ I i hr jfr . irtr jl. miM 
<LuilasJ (jr-uiLuV! ijjLudiif t £- (J|_j j-f! <Lu/L> J ^JjJLLa 


IlLc. La | 4 -l?l A-LLi (jl) ^CU-tj 1 3 -L»JIj jUlOI ^Ia-Vj ^U) g L u 4 JI jJb ^jjJI 

• rtJJI fLugjU Jdjfijjt.t jlm-Uj jJ l> 


;LaA (jt] o' mill LJ^dhf (itfKrtjJj 

:*Lxj»-jI- 3 >- Ct^Loc (1 

A— »Ltl1 Lj L^- 1jjhJI ij j^...i,-a (jyJbj i*L-L3 i.uj) (jl mill g_jL> ^S—o LLuJ 

aj-. A>j (jilj (J^IjlJI (JS\ d.."^7>p-_g iLjjjlaJt (jLutUt 2 2L I rtfr-i {jLuiil 

• jtt-ill 4- JoJLL 4-d.ac 2— A^^a £j\a==>j->^\ 


: 4 j 1 v I j LJ^idgLC (2 

^ iaL > itj (^Ludll JjLi ljI ij-t I 4- Uuuj 

pLioaL A.j.IrvIj £L_uSjL> d_lJLLIuUI lj^LmuJI ■ «- Lt jj ( J_LlU| ■ i ‘^ 

. <L-i^g-xJ 1 L 4 L 4 J <Ubjjfcldtit,) L^Laj iijjiaJ t l^j-g 4.<t 11 >1 a 
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i uiUJL»JLi (Ja^ju ljIJIu tPUdll ^^laLasil «.LiiJI £. 

2lu-*>JI Lj^->J' ^>-4 ujLl» 1» J,| ££&$j 3-* ^45*^1 2 LUj 

. jLuJ £L ljU>L>J1 (1 

i^pjl L^.44 2-uiLgj ^u»su& t^Lc <L*._^j (^Uo£^ji|) ^4 -L>JJj (2 

.’iLdSajlLjl b^AisJU J,ua."" 

tj 'i.>- (JSLii j}'*- 1 '^ ij>% O* 4*-^ t (^3 l ^W {4JLJ ijr&_$ 

ijtXU 3 -? 1 * 1 ^ ^ J ‘^~~V a (^ 1 ] <_>4 Luia- y I la-i J_ 2 jj (jH-I! uji.uac VI AjL^j ^jJJ 4J^ua^ J 5 <ajt 
. iuiLaUI 4,- uula I jj Vt at^JU ^qjtJaJ <jLmjyi jjuuu V iji 
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ZUiUff, 
uXaatfjs&atf 
Bone & muscles 


:j»U&AJU 3L>»X (I 


{yty i I 0\£,£M>tJt 0^0 fj-a i a tS»T 1 g. tou t I 

* Osteoblasts (1 

p-5b J&uu 4 j jfc^tuJLSUI ^Matrix bil»JI aibi> j»^Sj 

ar Xc. tj»HflL»TI uajjLao^ 2_x>.jL>J| ^jn (<|J1 Lj^UkJI <)iU> 

f #-LlJ '£— JaLuU -Ufc'JJ i A.*u.> ^LllLa ,-2u^ldJ 1 jL'j fl utrti\ pjjjl Zj * I*ra 

4r ; l5j>-bll X- Ull Irirtnl rttl LJ.UrrtjU j(U>jVl liXA j)—o 2 ^jl . c ^ s jj-iu Lj^lasJI £>LUb 

JJUj j-ifcT ‘..»,<]-)tj-uall jL ^-LjJ Laj {j»-UI to-A f-j-s* jLfl.o 

* * 

, j>LLajiJ' p 11 .i ! IlLia- jjjuwu* (Jj-aXI X- pjjjV 1 4oJL*3 ^Li£ 

^Osteoclasts (ftWi c>Uo2U (2 

Lcj^i J- la. )j j_a 3 i*~i <Lc,j.ajv< ^Jb. ^j-j >a Lj^L> cj-a 

4j^xh 11 uaLiiujt cr li La^UslI iX&> J-cju tQhni.lj.lt ^ L*»Li- 

tp JW j QLbaaUi £jrj-Jj OLuLi J-cc £y-J 0jl>J J-AlXJI ubtQVt ufU-l Q4^*o 

(j-C QLohJl i^ ba fi Jb / k_t3 blj)<i hJ \. Lm Lai , QLQ 4-1X. 4-)Lsao p L. t t*, . \ 

* 

f i-b *l| oLbash i Jaul lt I <4jj^Iws J LfautOj >L1t«T1 (jILUbj (uU^Lill 

.4uijjJi SaJJt j ^yt jJl u um 
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phalanges 

metacarpals 












ulliiulfjsttiMt/ + 


:Osteocytes WWI (3 


t^itl pJ-?' w>-lA ^Ati 


tBone Matrix ^1 &L** (4 


0*» u^Soj ^j-ilj Collagen fibres ? [^*ii i_sU)i {y>(j±u Lul J fO . t ij ii$&b 

y 

Proline l^a (JtCLjji ^ (y. 25 ) Iiju* ^luia a^u l^j guluj^j 

u*ti^-cVi j 1 j_-j <Hydroxy Proline <^ 0 ^ ^i£=ij 

4r 02-uX«U»JI yj-lui, jj_a i *-—> il j f]<^-i-t*0* JAj I J 1 W> L$_J2 jljJj ^JU 1 

I jj-qj -y-4 caxi/LjuU jthlrt.Q Jj-J I 

4j_GnVI 3^UI" (jt 'i >■ > (^btJlj liuJi ~i > vj ^iXJj i tn I'njll I—«l 

lj L* j > jj-i ^jjLt ^ j j Tu o jj _4 ^j-iuL>u!Lij it^ nij "Ground Substance 
iChondroitin Sulphate Gin 1 ,.,) aj^sL^ 

4nsHyahuronic acid 


:2_^>-jJ^jyxaJl j>ltnitl i nlUrtj 


1 a »1 

y / 

L —Lc -C-tajil UaALa^t ^-JLJLSLjj .■A.'ll at I a j-i* M. 1 "lj -L n p J j . .2 

‘/.85 (V^Ia fJajJI J J O ,(jjL*ti 

uLG dJL>. j^ja '/ 6 . 5 j ^_4 '/. 8 . 5 j 

• j»Llsi*J 1 j i Wm ^Jj £ju 3 ^- 4 "u . i a ]&. (Jj (Ji-b 

.GLajvjJ I /tjAjiAa l Ji SUaxxti Sj* Ol a'la p ■ tV.1 jVj 1 ? i , 3 
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igjUaJIStiP'fJi 




Ll^uUJ "kjL3+JljJjti 2 L>J. ( 1 

‘Aj!^ LT^J *—>^ ^ 3 1*^1 ft '.nil *>“> 

-Striated Skeletal muscles i2JUfek»4t \ ^-v a^.u • 

.Cardiac muscle*a,.nm au^ i • 
.Smooth muscles :pLyJi»c»iLA»Ji • 


£l>i! i£J t 3 >iUt jjiaj t( 4 ) pS; Jja>^ 


r >... u t o^Ciuii 


aui^uauu^tt 




jL^>J! .^->^->0 

gr^l 

. 1 

JLm^j V 

5p£j 


Branching £jjun .2 

JLti^j V 

. " ’" ' ‘ 

4*jJ 


StriationJa^txiJi.3 


uLhJJ V 

Jb»i^j 


y 


LL^. 5-1 

rf-Xjl flTlt 3 •>■ J . 5 

(MEP) 4£a 


.J^a^ t 2uiSuL^i\ u^Uaa T1 2L Uibojiip 


:^yli j iii\ It JSLSJ! 


aI t- » iiA V 4.1 in < tl oJL»>t^ A.U. 'v ^jb 4 . i . K I U^ lui«1 1 ihl^J 

<L_jL^j .J—cJO I !a__£j t3 *^»~ 1 3 .Sarcolemma^-L^ii «-a_dii a_<u£ tjr <i-uM tLiiiu 

a » a _i^»' j i ig. ^ ' t-A 14 Mid ^ . -~>ij a Motor nerves 4_^a^^iii ljUi^aVI 
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End Plate Motors——-pLgiji 
J*i«T Neurotransmitter 



I band 


A band 


I band 
















A j.I rf Jat t l I TI ^j_<t p<.*--) jlv^j ^ LuajtJI lJu4J| jiac Ij <=L 

. (15) (tv3j js^Jb ^ Utf-t Myofibrills 

u <1 i j i I (jj^»L_ilt ij—* 0±y£i-a ^SLuJI £s| 

jj <"_> s"Z Ja—i." Labile Jj_ilaj 1 jLJa.'W Laja_>u (SmCOITlSrC /- 1 ^c- 

3 j^a-i-n 11 i j-jj| joLfl tlaj y&i j_,a <JjLjIL1Lj daJ j_ii £y* Lr LuajJ’l fO-kuuiP 

3-SLtx^ uLixJ ■* H Jaj^uJt u,i.m (j! <A_LsJaiiiLi ui^ Pj-& 

.Myofibrils Thin 3juij CiLw LQiy> ji-uoij Thick myofibrills 

<Lj.t WI jiu?n_i 1-4-4 1$ irtj>.> <jr JLi CfliLcUI ^Lw^J 4.1ua*tI u^u 

. L-lj-aJ wi-tS-LJ I 3j I Irtlal 


2ULuul1 CiLi-JJ A^£U |^l ££+£ *(5) |*JJj JjJljLjk 

:Myofibrills 


uLluj^JI J-4^»4 

4_4_i£J1 




y.60 

OLoj^JJI it- 

^Ul)1 

Mysin|>jyJi! 

Actinoi^Vt 

d.n 1 «‘il| OUjJJJjJt 

y.20 

LjLajJi | 2_ 

.*H iL. 

pjUill 

Trobpmyosin 

Troponin 

<LA.Va.ni ujLIujjaJI 

(3-aj.u 


CjLoxUI Jj_>. jj T ' ni^-t bU 3_LpL>. ijLiuji^ Luajt 

.ijtiiJI p|y*rV <jg I I 11 1 " lYl 
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la jtl 2 jtf 

2u$LgIj5(! 4I jJa j>iu iumu^I o-« 3)L«rj lU*»-> (j^ 

4_j>ji a»4j Dipolarization LjU^aimi 2jj)i oo>j Uoicj i(MEP) 

a_>LLU 4 < 1 <a<J1 ljUlu-U) Jj_>. Glijjl dJ^dli »^aJ^ A mlIIij . 2i I L^i-i h 

lj!- t7._im j-i-ij 4C i A i/.h ajAja *ti oid,u,m d rt i -w j jj t - * 

^ y» 1 5" tl i-i , 1-*. i 4 l.i>i«-t) jmaZ3 i*—» r lAJ^ i4Lxx2jJ1 

! (j _Luul 1I U rtU“Jl £ljjl 

t Isometric Contraction t/jUiii i ji u ataitt . 1 

jl_ij] ^aJ j JULd i4-Lua»n &.j4=ili-ij *Ljii rr 1 V j -+ ' j *j 

.(J^ii jLUj Ya iU l.ajJ 1 aJLb <j t JU-_i_>- iK.!il >■ JU 

Contraction Isotonic ^jUHi^*>ui .2 

Ljjbj JJui j-£j :4=rv.tj JLLo »<LLua«TI J^-Lj > n7 \t 4JL>JI tM th iiLa 

. 4- (jji JlLojlH jhua2j 

t L^aidjj ^Lua6 ^LjjI ^yic 

/ 

LaJj^a L-miLUj ^jJsL-5-tVl 2 ..1.A A < ->- | .1 

• 2 »t1 £i_L& 

(j**- 4 jj-ai2ult SJmui i.ituAiHj .2 

.(45V Oil) 
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. ...— .^ ObasLiJffiUPjJI 

^»LbOjVI J-jlS 41 <^»tl JjJo 4f) Lo_L=» JjJo ,3 

. (^JlIjIILoj jjjLS) j^ l ^ i Vi 3^3 

XLb^ait j__>ijLjjL>1 SjJJ i^j Lii«J| J^jjlJI ijj iu<-fc"VI .4 

,lj^ fi*i mVt jl jjz x-<,->o i_uuj 

iut^Lcajdl 1*1*11 (-dJUapt 

✓ 

^ (J-tjalAlLj Linl ^13 Id i Ml t 3^ K hjjj .1 

:4jJLUi o1lL>-1 (jr^c- 


Flexion 
Extension 
Abduction 
Adduction 
Medial Rotation 
Lateral Rotation 


i ■ 1 

all.2 


jUjVi .3 
i—>ji^rt~ij| .4 

^>%H»ob5-a.5 
jb5 J *6 


.4'jjwtXjj 4_oJaal»o6 JlflJ ,u> 
.cLio^Vlj ^^aJLaUI ^Uil 3jlj->JI ^ :S;IjjJ| .£ 

.SjSjOi-M .j 
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iUtalUtiH <• 


fiU&ifjk&t 


(^Ll't jfji) LjP^ (tl^uaJU L-t2j iljj uljI3 pLq- ua J I JjjJt 

I f<ui ^1 AJUAH JiIjAIj (2u>-4aJ1 Sjj^Vi It.) SjJuLy* Aj_^j-UI 4 - ^jjju 

: Cr L U£= 2mJ LJOOij 2- Sajac <-A5Lk$j p>£i L^t*. <Z>Uj-a^ll ^aj 

,Aj3jjJI 3a*fi .1 

.AiijJJI C>tjL»- Sait! I *2 

■ Shlaii .3 
,A, < iiilj 1 ? *; <J| 3aiUI .4 

. «Li»L > i. *it t a ai i H .5 
.qSii jU <6 

.AauatiJt OlXC, .7 

>j‘I--.H ZijJlH .8 

.AjjjjtuaJ! SuLa-M .9 

Jj j_i-1 ^<3 l£i Jj pAJI ^4 ^l.hiaf Vt lJ^-I 4~ SuA Aa^lxaa^a 3jL* 

.41j aJLij a^jjj <U»Luu ^ tfi.ua ull->. I juju 

i* 

jL^ » Jl AJdatlljJ LjJj^ (jl ,,-Wl in-nt A ‘i; i tt p ‘ tVil 

• ^u-aJi jjjju^Vi (Autonomic Nervous System) 

»* 

A*ajj1s A^uUj jijJI ii.2.iLc, JL>$J frlfl Irttl JO-jJI LbjjJu ^yJI 

A^uiJ (Jr ifc JaLA>iI]j >LV djJ,| uujju jl . uaVi jJ ftAlaj <UmUI iJUtt 0 J 3 AJuli 
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' " ■ " ' . . " 1 —-^ 3m. tUtliJpf/l 

<J-£ lil i£* 4 ,< ■ > b) ^4-tuJ L» (JjLi- |j_«3 *—■ jcjj f-Jb Ij.ifjjj 

.^ ^ . b ., 1 Ij jIajj 0j!j&) jlk piAl b C*3^J-$ * 

ixLuuJjJt uL^t^l i rttUrVj 

4. j mlL » JI pi liar; Vlg jgjJt nxaJg J^Lo :»LlJ 1^ (jjj&llt .1 
■ tiljlmllj jL$»J| t- a ^L fo g J.^123 .2 

ujU^jVi jljjl tr^ J3-* < _ ;r JL»>I^ l 1| daxs-41 uA^ Js>Li»JI .3 

jL 

J^c jt 2L Sji^Xt 

• ^ m-*it| frlibr^ ~4.ba .a %-uoL»J 1 tltLUVl (1 

2 ^ (a i ._X iV^ vi i iM 2 ~ ,,<Vt ^ j tl -w- (2 

. CiLfjtjJ* (3 

• S J b-^ • (4 




.«ULUjj. M Ud j] ^ULojjoJI (^4 i 4 C>i j-4 L^jj (1 

2 t .L j.t lj M ■y‘r— > u i ^t l ^ — a d _Lj n a frlj—pi, n, . n a i l Ji 1 ,- irT l £- '-^ -w Qjj J (2 

. jiLn i 'V ^I pL>ol (£y >u +i (JJa T t-L) (3 

jj“-* ^ L (4 

(j—4 li-C jH-H-a LilUj-IJ ijjJ—JWt J I rflf ■ J *TTJ l£ (5 

'“* l \j J j ^ 4 I ni’iTLi JL>JI J-* 1 oifa t-Lp.|_J J—Ci pb¥ j J—4 1 


- *" j? i 
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at 


. i L in . fr—? LU I 4-LyOJ (j^S3 £- AAj-uLi ^ l . lO j (6 

L-al ,iU-w»l^l 4>j«ull ijL^jjjVb 4 -jJLjjjjjJ! I IJ-psuj (7 

.CiLupVl V L^jLfl (<uJUj_3_^j jj-xf)) 


THE ENDOCRINE SYSTEM 

Kan: Refer to Fi^urt* 13-2 arid 13-3 for detailed tarEomlral UluitraHona <t! the reproductive systems. 



i9 






—————^— --— --—- y HmjLa/ISJp'jM 

:CjDj^s^£-L) (^jLajlSJI ui.i^ajiUI 

3 LjjI4J^» 

.ioituiSn .1 
. 4-U.i j~I i Jlj 4 1 .2 

. xUJUgjjl i .f TI .3 

:3LlLp*V| (1 

* * 

.4-uu_*Vt ^La^V j <j_4 SiUij Liu£sajj J-£uiV| j>$£a ujUj^>- 

tljMf aaM 

t(T3 — T4) xUSjjJi .1 

T4 = (T craiodo thyronine) £# __-uu/T3 

soili (^ua) u±j Ujj^i yiii (Triiodothyronine) 

jj! tj <i j *> 1 .2 

(Oxytocin.) jlj-o cif i j-xVi'Lm (j~* i *> 

(Insulin) j_i» ute CjLLjy>Ji Uul LfUjf ijLgti <^>u ay^ 

* 

*1 <jy_>4 r 1 1 '-' iJ-t 1 ‘-^y JUvjjj ((^Lj^SLLxj I iLLt (^Xil 

jjJ£ tucBjoJ Ij i^-onLa^JI BjJuU ^LoVI aH J-l* ,^j>. u lxa jt 

.<u£>ai ub^J (Calcitonin) 

4< ;UI i£-2U5li jxi*J Juii-aVl 4J U -t l x p i jj A. j .t.jJjjxl 1 (31 
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pluaJt 4dil! ^ " . " —~—--- 

:ij .3 

Androgen - Cortisol - ^ 

,a i . s *tj i 'j" .■■‘i sjjji Sjjjis &y j y oj Aldosteron 

.jjnji it.1 «i>aJ Jjj T**. ! ■-> > 

2- iujl j jjJLaj <La JjjjuiuJI LjLjjdO^}| 

J** ifJT 

5 <1 ■>. ni'tVt (<vj -La-)o j) rt> Cl I_ij-^l ( J af jj 

oMcL-iUi j^-kj j? M J-i-AJ jrSij (Target tissues) 

li, ‘u * a iL>j (_£$JLiJI pLutail t j^a jjj ' i jl .<LUi>JI J-A-U <LoLcu£JI 

UJL-4 >Lc JiCiJj.CiUjpVI J-4-C cr^ l - 1> j J* CiLjuUjjaJt 

(jlldJiAo 

(Adenosine Monophosphate) (AMP — C)jL^ j^v - i 

.4^i i,j"iiitl UMjJI Ci.J-th i ajjU-i 

. AjJjjjxLuJI Cijjj-4j^J t 4rajdul^tCjLU>U| tia^o^iJU ^yC. (2 

:OLi^_4 j^t 1 ioJt 

4 — juLm a .J 1 CiUj^giI 4-Jilfc uU^||i U>a^—CU j 

*<U jj-oLi- J-»£. 4-<_Jr l ^j. j| 2-i, 
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■ - -- - -- ——^ 

uLju u U.tt I (Jac 2 LJf 

t (. Ljjlcj3_u; ml V L^jli (j _3 f HI L. ol±-& ojiluj 

jHa_w ujAz, C>iiHLuw»j ! uL^ JawJjJj I LiiAiJJ 

^J) ut»LojVl IJ-* L<Lu^j >Xlg Lo^ilHI ^Lnir 

P 

ty^ftL i1 ‘ 4T | LSjj^ j (l) j" 1114 (_j t'~> i-Jij t K.£ra_y& 

* 

j_4-b McHbj_A>o fwjjvi ui-aj Adenylate Cyclase ^ ^ i hj il tlauHuJ 
JjVI 1X9—1ayJlj) A.M.P.C ^LUI 3 iL-« L>>!om 4 _i IHI 

■ (<!)>«>$* I 

JcHij-Jj f.LiiiJ| LgjLb Jj p.Uli(_jjij V L^Sl H_l». 

((^^_L>. JHuui — (jj-oj-ii) j J a. a - 4 uisyi j^SLi] 2U^Jj- J^loJI lj^I jS"tmt,Lj 

* P P 

*<nVi Ljjjp} 1 i j■»,. <» L * i. ufc A. y^ ia 3l^iJ| jvyJJ ■ ■ 11 Ia4> 

sGlij^Jt jtjAj ft fl auS 

i JJLu/J flkJUJ | t > trt 1J p 1 1 iOill £y* ijLj^d>gtl jl>ij L>J 

a Ai^n nti AdrenalMedula 3 _j>L£JI sj-ui 4. . 1 

n^»tl i^jwitiLi j-pt-J +T*.->3 |nhi i L-&jj^S] '4 _l*L>*JJI 

Uui 1Aoajoi 13ijAdrenal Cortex &-.2 

Sit alt rttlj (J_j_flLp%U| flJLki) ^^- 41 —«VI rtt l {j-Ajj-Ai ujLjj^-A 

ij *jj Neurohormones Sj , j »tv< j 

. aL^LI u#j 


* 112 <? 



fLiMtlJdifl 4 . . .. . .. " - - -- " ■ ■ — 

'“j (j-Lc. -LaLaanJI (jr* >sLs_uaJI JO-iJJ <U_w LurV 1 uojL&jJ) (JJlJL*.] (jj ,3 
(j-j* ^gjl tu. *jt\ 1 fLhLitft ji (J~°$ ‘Cujli <Udti 

; ^=j i t^A ~iAU] .Negative Feed BackJu-JUJi iux^ui 

jjdj (j^4jjfc 2U ,„\j* £f j*j t r.JLSJI J-Ut* fdau-J .A 

cPl 4- ij jj iiLtSjaJI uj|jL». jjJLlt (j_o 

jfj-*] (j-« Laj^-Jt 4 Igl-L** ^Uujl (5 -iJj Ujjj 

L>^» q^xi^aji^jJI jlj-Sj i^Lj jj-o-B 

l ilt J-fa gtl £ji Factors .il^u ^j*■-. jL^II '*!*■* 

Ij-Aj 2kL*lI diL*JI j| jj $j JLvtjMjj 4-wali^iJt SaJiJLI ^aLaV I 

,| J-° SiJjJi dj^JU ( 

J^u-w «U-aL>- < Ld<i ft (ly ita.M 4- OUj*ajA 5 o£ (jjtauj (jiaju 'JL 

uUyjii jAi—* uwo *y £ji ^adl 4. <jL& JLii! 

^43—“>* (jJadivl-f La J Lu ^_<UH d3—*>*3 Jj^h&j-Sdtj L*)JL-ij>jV|j 

. JaAa (jrU^UljSfl 

Sj-iJI £4_t^L>kUt 5a_i3l d»bb-^J UUsil Cla]) * Lb$J| i-jlflj 

jajJl d*l)b^j cA* 

*^id3 5Lp»L?UJI Saili ^itUJI jl^XI lIoO £ju ^uac JUo3l a^-jj 

Ji^ii u«o jjju <<^uSm ^AflJtj o*d <^u (V ascular) ^Ltj jLojt 
(ADH) ji Vasopressin ^l^ji ^ 

iwiiuiJi Saiu g^dij) ^-adj 14. dh*^ Oxytocin 

aoilt (pi Uisil jL^II uussS (jjU U ^axj| jUsiaVt JjjJa ^ ' ‘ 
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-> fauin&jit 

SdLxtl Citjljij jL^I i Zl» 2 ajXauuM 

aj^iJj'l (j-C. <U^I VJ I 3lL*U ^UVl jj-a-iJI li-xi j-Sj-j 

jn^Jj A .31 ta*o ljLj^o 5j > j>w4 Jj|j_a] pj_j l.*ju>- ^Lll 4 _>j^jJJI 

• IjrtoJ (4aL~u>JiI UlljjJj^AJ Jf-Ltj (j-^LaVI j-aAJI 

?>la£lt 3 j_ul 2J Litb»J| (1 

Corticotropin Releasing Hormone - C.R.H —» 

(x>»a) —* A.C.T.H - Adrenocorticotropic Hormone 

^Jj-U u>-jt>»U1 t>Utl (2 

Thyrotropin Releasing Hormone = T.R.H —*■ 

(jo*a) —* T.S.H Thyroid Stimulating Hormon 

Ca^ygf (3 

Growth Hormon Reieashng Hormone — G.H.RH —> 
fj^c) —* G.H Growth Hormone 

•j ifopU JjiUJ* (4 

Growth Hormon Inhibiting Hormone = G.H.I.H —> 

( . u ,*._» ) —► G.H = Growth Hormone um>* 
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aU&JtjJjJI 1 . ""— — 

»D^-uAI 4r 4*1J «1»JI (5 

Gonodotropin Releasing Hormone = GN.R.H —* 

(j^o) —+ F.S.H - Follicle Stimulating Hormone 

t ^-OfaaVl C<L>Jt it t (6 

Gonadotropin Releasing Hormone = GN.R.H —* 

Glpo) —> L.H - Luteinizing Hormone j-iu>vi fu^ii oLkJI o ^>*i I 

<UlXI (7 

Melanocyte Releasing Factor (MR.F) —► 

(j^j) —► Melanocyte Stimulating Hormone (M.S.H.) 

ttftiNjLar Ja^utj^un (8 

Melanocyte Inhibiting Hormone = M.I.F —> 

{**£>) -> M.S.H 

(9 

Prolactin Releasing Factor ~ P.R.F —> 

* Prolactin luI^ h jijAy .u a*h 
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—- - -- - -- - - 1 — ^ JajhJIJdrjfl 

Jrvut,j (10 

Prolactin Inhibiting Factor - P.I.F —» 

(<WLj) —> Prolactin 

: i l | 5 jULU 3<lj-n_>>uu^ * 

2_ i (p- a 6 * 19 * 14) Zj <4 < r> Zo-£ 

(Sella turcica ^^ yni ^ ...ti.. <^j ^ % -ft ^ 

1 "Diaphragtna i uL«-" ^umj i<uiaL»j| pvi ^ A-Co ia^9 

i Cuo) c-UijpLl Xj-#LaVl Stalk 4.ASyLioa 

1_g rd_*j»LaVI ^j^ol A - C JI ud y_« 3 _ujL><-!lI ( SjJCI 03^^-* 

ij~^S 1—^11 u->o ojSsj—lu Cx-iwj p 1 "*• J ‘ g ~~> *_Jb 4 (^—jiiJLpJ 1 _j!) ii^iH 

1 * , ‘ ^j_u=u lZiL! npij-i> lLl^o ^JaZ <Llj»L*VI (j^aL3sjJl i4_all>w» 

A i iLJl 4 jOoLi»_Lj | 4 - J ^lgXl C i > C> Zjfl i' tl ji I * 1 - 4 i a La VI iCill i j 

Lo] ^ i Hypothalamo - hypophyseal portal circulation 

.Inhibitory jt Releasing 

i# * 

(^U|j ;iUg! Cu>o Dili- p-i^L -4 j. p■»"V i 4 j j i <- » *0 i ^-*L»*-n'l L 4 

2 v— jL*.j Supraoptical 2uj—^41 k di— j>at t3>—^ 

jy*.i iq^y-iqjLaJM jl ADI I ul»Lj^- 4 J-& DiliJ? ^*1 1 ^1 ' —^Paraventricular 
A .'t a j sOxytocin ^ i Csj—^==»J . ■ >-.■*•-» 3 Vasopressin 

<0 tiLxflJLjJi ^l^ui * 4 - u^jUL^j Lj>uji 4 ^j> Axons 

,'iLusLi. ixa.^ j^lS ljIjDL l!*o pjJI jj-ij 
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*UmJIJ dAtt ^ .* 1 ——" 

?(^ r 4U t Sfl 2u*UVl eroLs^UI 

■ jl, '. <L tG.jj jj.4 4_^aL«VI ^-« 1 —>*_Jt Cj\-j Jj i ll 

J-.ail I jj— 5jj '/.5 iU-wX4UJl L-jM^J! fc b . i r^H lAlL_i.i 

ACTI I, LH, bU y>jJ» jj-ilj ‘( Lu>dJ /• 10) 3 -uwjYI I 5 

Vj (Chromophobe £Ll**u aj&jUui um»ji <^^-3 lm*:! FSH, TSH 

If 

U-tjj A.C.T.Hjljibj*^ii jji$ iUUj l^ Idtu l ri j <-3>au 
•y Lw^_ 1 b. ljao3 

:Somato mammotropinajjaiiiajj—(1 

2 li ^ 1 t (jLjj-a^JI UijiLuUj <.{j£&ajjJ- 1 !* j^-UI A-uUj 

ijjU-Li SO-C '_4^J (JoaJj tj4_uL>JI L>M*- (jSc 3j-uiL-a L»^j1 

.*U- 4 b*«-<J| (y£b Jj_« 1 41 Vr. uLA^f 

:2u/LuJ| CiOdj^t i> U*£ll CiOUhJ! (2 

<L 4 ^^ajj &. i^i .LH, FSH, TSH 

I "4_ UJt ■ L . u .i. J I <ULuuj (Ubjj Loli ;jrU tlrv9 ^4 L^JLa -1_>.|_j J-^3 
SuUkJ \^j-^,< VvJ IL. UJ^lUI I Liljioio Lpy-<g« , LLu a . J li i U <-fi I'i-bjj <o^>bJ| 

jlLaJI uiuiJaj (j 1 4 iri ,i v“i LH, FSH bal i4x2judt <llUo>j TSH p ^» * * < i,< • ^ t^ 

* L$J iaisljJll wl<.lil(.<plj <43J t Cil3L*J I (3 

jj-sjJJo *l£j ^ < l g3U.fr>-jj^aJ (I..L, 1-i. U.11 JLJJLfc ^-a AXj-qJ-va o j_a> 

(ACTII 4—jjJiSJI 4 -jL>* 1| Ljf_j^4^4t t ^ ^ ("/«- pi ■» i j, ^ p /.iS *‘i L^ *iC} j 
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MelaninStimulating Hormone (MSH) <t^af u>*>ji ij 

.Beta endorphin Liu ^ £JL) uUliu aji 

t(^j*L«Vl i_o»LaV( I ftj tr>*n 

Aj-Li-t' >.ri l_L£, La) Ai^aLaSft 1 j r at'L.U| LjUi^-u^wh jljiij £uxi*+i 

3aJJtj i^^-dLLvjJl_5 ^L^XI l " i V > jrj—»jj^L>i_d j-^3CXr i ^ T '^3 I 

i_4»L& S_u>.jJiLplj I lijit> p ^ ' 2 j Laj jLJ I ]£L Ctlaj^a^I t <» a» i4.<£LlgJ 1 

.Feed Bach mechanism £>•!>:i ^antia-ar 

wm ^Lii jmj jjl] (J'jI <L«}^LJ1 £_ U>*>^l < j-LLijl I jj uUuL ut j t 

tijy^iL V UI jj-fl j_4 J-L2 j Lo-a (jJ-I aM J_aL*II jlj-flJ J - a^S 

£jr ^L>r J mt.t jiS^ l,* i j ^LUUj SaJJI I jb-®i J ^J 1 * 1 

) ^J_c Liiol JL>- 2— j - ■» a GXtOJ l i£} £ ‘ “^ l£ ) 1 ‘ “t l J If~ij 

.UjMJI 

5i±ii( CjLjj^a^ai 

: 3L t al fr/ i t t 3oill ^-aLaVl AT I (1 

i(G.H) ^*iJi 

i> 

Jj_L» *L t -‘^ >r (JO^ SoaLui^j S^jSiL^i ja-ill 4 _LLj • 

.Ci^LduaJI <Lb^IaJ I f Ua*li 

. frLwVl jj-4 pjjjjJlSJl ^UaLUIj ljLuj^J! iJ>Ldlu/l <^ifc OcLuij • 

cr^* ajiLu_j • 

.KNA J| • 
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^ tvt1 Sj_^t I 2j*nhi il l Vt ,1 rt <~ i tLj A 

.^cJJt '&- ^J-caLuu 

~ A !.'!. *’ * V>I J'*' 1 i..j A jy j^^ar ^AjQJ L t '/^a*; Jii ljj— a J lrt.1 • 

jtj-kJ Lii_^iJ tCl_A»j p*iUI 4- A i ml ^LaUjI <jIJ 

.Insulin 


;(3*jJI (G.H) jt>a! tjA* jAP o±±} *(6) j*ij Jjj^- 



| iiu 

i»jJi > jbiji 

(»jJI £- j 1 

4xl&dJ| Vl 

■* 1 ‘ *' l] | ^U3 \ .il >■ V | 

aj \,j>Sr\ jjiLo.Sft j-d ~jj 

A-tI._i.4VI jjJaLj^Srt (jAaj 

GH.I.H 

GH.R.H 

ajLuJI 

4 tUjiaLjj jjjiLoj 

Hypothyroidism 

Estrogens - Glucagon - 
Insulin 

LgJ| 

Glucorticorticods 


Acetylcholin 


AJllM J - t- tO yA Lu»j j&\ L-t.t-iii J ft.mjxTI i— l I JlJ» ri ■ •"'* 2_ JACLi-l/t 

ji-4^ c^l ^ J 3-^ jl^aj pi .i^i nj i i-j«a 

.iMj-an 


(jLi vi >aSJI a-lc 2_L>-j_*i »l*j G.H.. jtj-ij JJsj LojJtc Lo! 

■ j) i o r _t_i^Lu uIm 

U Ua . l »*t|jj^laJ il>y l-l&jljil ‘L. 

ts'\ Acromegaly ul*j j . n ‘ i t i SiLj) 

* * 
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-- > Sjuuni&jii 

■ fi I jsLijutJ I CjLjL^J <2_ 5jtLlAvid-ujVl 4 li tn *itl) "J ‘‘jj < ~~* I 

* 

t jJa£ 1 ) Zj_ii3 tLutt 

(ACtH) Adrenocortico tropic Hormone: 

. AxaUn.U! i^iIlJ) AC I H *jt^tl 3LojJ»j pvj W<J (du 

: AC I H jil231 3jji3 *L *>§-a ix^Aj^ utJjilui 

U a * J '*'*‘1 5 J ^ '* LTil.-Ljg j^l < i.l i ^ ^ 1 .1 

, (uj Lu u v j^Ju>y|j <u^*>. l>J1 3 2_ijjL*it CjLjjjiiAJl) 3 jl*J| 

.(jiSUI I.2 

.A*^ *3 

. jj h i njA! ij ij jj-^jAA i u - 4 • 4 

.*Htj j^uaJ Lj I rt,~ > 1 _) . 5 

j»UJ! jiaj ^LS^J ,6 

g ~*' 1 ^ A ^ Ia- A Si bjj 3 i yS l tiJLJ^ B)->JI ^. uih iJLil t >*aLc^ VI i£- 5^Ljj <7 
.( 314 jjosxt ovujt 4 .) Androgenicity su^iai s^b) . 8 

:Prolactin j!>4? limxH rinti 

.olcj^l Uiljl LT*^ * 

jj-c j-^m,i 6 A*U*j -i=»-rjjjdjij-3j ^ “A • 

* 

4d^u>Lc4 JUU 

* 

^ aic i^^yic IjUa-1 i < n .i j Lh» SiUbpi sy*a A ?3lA! * 

o 1 j 14^ ' j ■***“ ^"> _u 3 ^ Lual j ^ Tit l SaJkJi (jV (A* 19*^1 j^-^) t ~ > ' ~< 5 4 ** i ‘l 
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fUtoHuM ^ — . . —''' 

(*<!j I i hUjJI /..i.m* >iJI a J_a.lt <iVi Mi'tl ljL j^oI jj-»u I 

I liiA jl>si lLljulS LjLi^4j-& J^U» f-UjV! 0 Lls, !£l 

t 

j»V| 1 I y- ^ aj aVI iL OjJILljC 2-5 4 -t {^i1 l 131 aj • 

C>j-« j*Mj (Follicle Stimulating.!!) vU^ <jo-**h /u^b 

it I u)|^> _^. 4 J \- lA^Lluj^ 4 _*ii 9 J-ci-i LJ_t^ (j-OA-U.) J.ftAj ® 

. JJLa 1 Ajp^ ^A ) > AU L&J-iA jJtj 

Ljl—llj ^a Ol /yj^io 2_ acLuOJ J_J^aJJt 1 4.J 1^1 >J1 (jJi Li-kul 1 • 

.(£jHX>JI >4tU)j (2j^jil 

/ 

/ 

: jALcSt | (*.■! >. It <iL»Jt fUii^Li. 

(L.H) (Luteinizing Hormone): 

Ci Ljt .4 f 4- (F.S.H) ^jLuJI pnaLtuj 

4- ■ ’> ■' 1 ■ }£ jj^=»>2-ti 4- l_4t 2_ ni.tl SjjuJb ^LjLuaJ^dJI £yj^ju) 

Testosterone jb-sj [ *> j -^*‘'| j ^ u^Ldj^Jij t~> i~ p 

jb-3j .j , i i ri VI m gini JJi *»ij >—> J.’Aia <2 j i^.'vJI 

a_LbL>ybI ulj-jU) er-Lc uaUiuj 

.Progesterone Corpus Luteum 
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-> 2*jLJ/&rjU 


■ (T.S.H) 2U3jjJ| Si ill f i±> L>J t CJV’.X^' tLuiiLd 

* (J^uui=»jjjAJ I (1SoAJI jljij i U iVij 

j(M.S.H) ^G^LlaU <uoil :L»jLlu 

. | ^ r »OjJiai! lijjj bl U^I Ufj3i\£tb$ £rGi>LXl_}1_>£j < Vn iVm 

> 3 3o-kU yd-Lj*Jt t _ H a.aJt (2 

* 

; Oxytocin c*>*}tt$t 

. l_^G>LGjj I XlJil^ I <Ulrtr * 

* * 

JU /5 L»* a >^l liXgJ L-ml.i. n-x . gj 4-jL^J jfc. • 

.SjVjJI f-UMj 

J.I. ->* ■! I~ i<i-Li w ^ J s^t) 4- 4 l, L u r>>T j d~^^Ua-M 1 -c £—i * 

f. L’il l 2 _s-L>J| Lrt-l-y- Ojjl .^S .} I G^.'i.Ut 4i-ua^Jj l_i_xL>J| 

.iUiLuajJI 

tA.D.H ( j^jit iU^xi) <uc^Su rtit >uiD 

4jaU) jj-a ^ Tij J^jil jljij Ij-A J-G-t3 jcillj ftlii i w yii*X>‘\ (jr^i • 

, AjL^LtyXI L UjllV \2 "ijUJui t ^Uil ulxjiIjV 1 2u jLfljJ 

ijljul_>- 2L lj^LuuXI Ujj) i y.Lifci j»-JLJ( 1 u* n ?A> {J-Lt J_<5JU • 

xUcjVl 

.'<u2 AjLXtlj 2 j(jhXIj s-U^tVt j'jLLa> OMuac <L. • 
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fUmJ/Mift ^- ■ — -—. . — " - - - -— . 

SuAll 

«La£jJl u \r I ^ j‘ -a J ^ j—a 4-xfljJJI i l xl t j j.&l j 

(jrU|^_uJt (ja—ijia y-* tLxic. tLa^aJ 4_tAjOJ! (^g ~1 ij ig .IstlimUS Lo ^jl-> 

i U.MAUI (V« yjijp ^Ir t SojJI {3jliinitlj 5-ij.,Lvl 1 2u^jjl11 

uU>«>^iwni ^ 3Jji$-uiU yj&j {Follicular cells 3 -ujjaII Lj^uji .f 
OJ- 4 /"* (J-4£l (j-t I y_Aj {Parafollicular jL*, u^u. *u» 

LAjJ» 3 £jljij 3 iil» a Follicle (JSOi ifi_ <Lw^vJ! 

* Colloid JjLw i i jj-aj^sLa 00 — 150 jjpu l* 

jjjxuii /Thyro globulin oyLij-bJi ^ju iSjS^jj oh 3 >j_j-*j 

.OLjjj>U! 3 _J 5 ^ulJ 1 Llilj^a^A 

liiijoll Sj-ili 

{(%icu>lil 4> UtMAdUill (1 

OLuaVl (pLsU&l y-a JJ^jUl y^a g^Ld 500 JjIjw L* Ly»£J {y^aiqj 
((j-Xj-a 488) y-x) 

• A&JI j^n\r jj» yaxLu ^ ^ Ol Lfl 0*12 

liuo. ('/■ 90 o-»>i^il) Ju* 01 

ylj {j»40t yJj 60 A-jJSjlJ \ j>-o3j 8000 3-oSjjJI 
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"— 1 ~ — 11 ■ 2 ajLaJI 2 *i>yJI 

2-j>S- a » 4 Lcj3)UJI ^4_J 1 jLju jO ifk-uo-J I ]£», 2-aiHivLl Aj^wm'iVt 

. 2JLoL£=j 2u_t^ ii~i m\ 

sijtijuiJi ^*ujii*i (2 

JUil^iair fld£ (j^LC. 2USj jjj I £xiuSU fkU 

Jodine trapping J 

b^Wi Ji^ii ^aJI j-» Ale. La A d.^. 

{jjoJl j^jt Sit.i^=it .uj 

l£ ',! 1 3' 3 ' -jl CiLaJjjl ri.i L -c-al I aCjufti ita 

. (daljiJJl 2_ JjJui j^uaBa ~ j»iA£ Loijj ujL^jjJVI aiXa. uLi) 

:^iji_Lii 4- Iodination .jt 

^jL_ 3.I jji^-SLixa Jodinase cr^^i 3-a1»jJ| a j-as <h fr| j>~ 

.Mono, diiodo tyrosine 

iJJ ^Ui aL> 3 I .a 

c , ib2 L^jlX4->. OLbj-»Jl alL_* .T3 gpJ^ajt <vyjLii + ib»*t jl iT4 ^_laau 

ubl« ual 1 0 (^_>r I ILL* 2~ T4 A 1 1(1^3 I (jJjyJLkl I j <i i «* 

^aL£= T3, T4 jj-A J^-U \. iT3 

. (j>£<2f 3 — 2) SJlC 3jJ. 
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iLcW/JUi// 4r 


i2uJ8j-L?I ppajA jjjA) (H - Jq- m (3 


'/.90 illj^1 p* ^lSu. 4 60 SixJI j-4 jy-jj 

T3 Lj^uji jJlc T4 .T3 <T4 js_<i ic l^i* 

i JL*a (Reverse T3) <^>£*11 T3 <ui^ ■ a^sH j jua 

, T4 j-4 jL5La Lc^Juj^apLlIj 


Feed — *-pnaim (j_c. *L-pjuJi c>Ljjp»j.a> j ij_s] tvr> (4i_j 

t"i .-Jpa (j-o 4..i.dU4VI ^*LiijJI Oi~i3 lll-j^-0I <3iJ_& p j)~i t a 4 <jr\J back 

^al- M -ll i j_^ i!u QLi_^4jjS> -vi 11 IlLS (j— 4 I 

.TSH tjjp5j 


j If—* T3jT4 j_j > *u<_ j ir j__wi j~~u! l~4 j.^-uu jxi in'j pj—4j.pt ij—i 

<j-*l§ ^-ic 4-pjL.UI LjM>- J^Lul^ 4j 1 La^~a (wULjpJ! 4- jjJjpiJ! 

#■ 

tP-Cj tl.T3j T4 4.CuaJ iA£liiJ^iAl.>..<i <Pum_> - ; Vh ^^ 5 idfcJI 
Jajj lit J -av) TSH op jkjJl 4 . tLpjall OLij^jpt S'iq o'! mJ I(jfwdU 

. Lg.<ijs--w jj-» jjpa ipjaJ | Lj^t^U ^uu3 


<3-11*11 l^-4^11 1 ' (jrC-uu Ll|j aL^ll Cum < 45 -^^ 1-41 

T3, T4 tfpLuujj Lewi pi lip Thyrotropin releasing hormone (TRH) 

“4i3 .T.S.HjpaJ <pj^M ^JUULjj jp«aVl LjLj^4 ^JI aLl& 

cr^ o43-* Saji cm* ii£j -*-1 d - tiu ij p-4 c>j_>3 T3, T4 CiLj^jja 

tijAlU 4lxu>il1 Stress Uptlt JJL 4 |CpjlUt <LJT jxjC alptl C u m 

.^11 . Jjijjjiij lAjjavij 
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--> ZuUJtAjrj/f 

ipuJI k~ iUijjJ! i Juu- (4 

4i L tl Sj^kjlJl {jtj j a* * i u .a jJ5^-ujj 4_4-3jJJI ^"m 

> t r - L I JcajlI (jjJ-tjJUJ I p\Jg^—I (J^tc (*/.80-70) ' |g.^> Vi« a 

(‘/l 5 - 10)j(T B G) Thyroxin Binding globulin 

+ 

p-* i^2LLi^ 2Lc^^| y$ oa-«*-iVi (y.5) Prealbumin 

(j, I'vTI - jj—| <a ^ a 0] * l -jJLjuiJI ^__(jrL. ) 

J_aH 2 TBG *Ui-oLi»j <ljLUjj^UI ejji 4 i <>^—i i ( JiLuJ (T3, T4) 

. £~4 jbjjJ j^ nA £j« 

C)ijj_4j^n i. h M.v>j (5 
s (T3) bjJtjAj (T 4) £*$-*>* • 1 

i Ja.juO fj—a (T3, T4) jJI U»-jJ-i .1 

■ 4-Jj)ij-l-Tt SjLj 3 (3^4° pJ» -^a-J jj <^ol>J ( 4 p* t jjlg Lj jLv 4-. 

»4j^isti ^uun dibjj 

J < -—" (JJL«) i^aLLaJI pQacV Lg3a ui£a\ pj’jj hi ^ iJ! id_4 j i rtaT j jl^JU ajLi) -7 

Gluconeogenesisys_uJi Glycogenolysis s»uti 

.( 4jJLu 4VI ^paLo^YI ji>>45 Llpolysis JX*oj 

i di /h ^ut i^j) T3j T4 j.> .3 

.^, i n*i >ij i_g 

Jj>, **i.4 p^<> ^^4-1T3, T4 pV J-4*f p-fr* *4 

>CjU-uo^^S- ul&lt 

j m jlLti. ) *L«5Ujj ( _ T i£. Jal a ->i M pi j 4 .5 

^5 /i .3.1-1 1 ,.[jjVI ^j-4 l 1>Ua_^ha-jj-SLT 1 ^J^a l uVl- P 4 -j \jt .6 
pi ‘&- p ^ -».ui4=> vi |> i i-^i~ m i pi ,7 
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yltW/juiil 1 / 4? 


jCalcitonin .u> 

* 

:tCtcLi.«oj i Luij' tLtSjvlil OiJjJt ajj-ajj 
1 J t I "-**) -'j ^ ' ' ■>■» *1 f I S t Ai i .Jit 1 ® 

..Ju^aX! i jJl^a (j k'h fi T ’Ci fj-Lfc (J " * 11 ^ 1 * 

4_jli3 (iLj^JbAJ! ujIjLa i _yA jj n i rt ‘JI q_Lej (jrO i^Luji! l£J ( qUi < >» I.CH 2 L-j * 

t r i«^ jiiAJL& (_£|J 25 £ 1 (j _i 1 'Wl ^ Q i l J^ H i t l£lI t~> t I j-> 

. Jfjj rt i (litter 

jaLdSjatl illljLj. aajJI 

/ 

t3 a.\iL* 


CjIjLa AOjJ| q-C 3 rti tfl * (1 


iJUwlj tdjjfijoJI SoiJJ ta.uJI qAjLib^Ld ljLSjjJ JLa^j 

3-2 (j_d 1 n l">j J-5 j-SLlj (<_xjjVi Lji K5VI (j_4 >-i kv3 -w^n ' a 

* ✓ 

>■*■1 £jl^4 4r- L- 4 ! SjJJl jVc ^JLjju LiLuwla tLgjsuus^-a ‘ *'*'** ^~J ' n < ~r* iCtUiJjJ 

♦Thymus aspi Superior mediustinum (£*juji J^>ni ajjjij 

Uj-£^ 4 50 qlj^-A SkAJs J-£» qj-J 

‘Chief Cells 4 j ,i. h U j-H LdJ h i- lj» .t iLj^/LsiII q^a qu^j_j q^a 

t—aj i(PTPT) Parathormone (q^ayjljL~ll) ujLojjlaji q$_a ^^ i ^ 

Vi Eosinophil cells ^4 a4L*ji Lj^t>J! Liyisut q_ 4 q_i.Vt ^jui 

, i t-i u Hj lg*i n jlaj . 
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———— 1 — . ■ . . —.. .^ faLuJiSkfrytt 

ttijljjjiiH pjjf (2 
1 I ^iL.p< (J...i jfl ’ ■> - j i h i b A -i i j iil f ljLSjj _L_j I a £)j^, aji^J I ^ j, -t r>j 

a-ja^bj bjUL>ut ji.b^wa "Hormone pre — pre 
Axiukj cu^i j^s I SjL^u t &. ( _ y. t a .mj T ej^»- ^-bo j itLun » "Prohorrnoiie i 

£i$->^ 4j i i i j I p( Lj^L>»- U iijjlft 4r (^i^-J’l 

* * 

jl JL-a-J > > .rtJj tL-u-Mtl I in n-v 84 (j—a .-UiUj J-JjOc. j-w<* (jj—jj-.Cu 

J^».l 0-*3 .tLZijjVl i-ta-UJ! jj_a jj-a-jL-iiiI i*t Vfi M 4- j_£=j^Co A-J^xaJI Tipi. ATI 
*» * * 

• JLmaJI F-J->»il Ibjfc (j-* b - 'u -ai Ibaoa. 34“ 1 (PL; (Lpjji) ^lirpl 

Ionized i u\^ u ^j- a j PTH ji_^a) ^uJa-Z) jj 

i *v-i pV-a. j|j_aV 4-j-i-iUj SpI Lj^yL>Ji 4 -^Tlj . * < r> \t 1 1 ILU& (j < "> rtT °i ij»aJLj 

(J_<il j»uJI 2_ I *LLJ (yAMulluj * jb^J 

4 j T<H ' j^.t A £ ~'$ 1(£*mi\jm] JiLuU > j*» Jt £_ i((jj4L2j 1 0 liXa- 

d_J Ll 2 ^-h5 (jJ) I 3—Ipao jcu-J <j£=>l_oVI oJ L_* riPi £^aL_ a]j 

a < mil jLfl ■ *-—»TA .pjjJI '&-. £^iaj L^t j . a . | (P} U4 - L a > »J4 1 b 

(_^al>ej-Tl L. (_y<np_jJ| jjUJI i.i.x.b pJXTI (jl o-* ^4^ 

&JUt> ^la (j_<J (_J_pSLJ t jjj.ua a JI t(3Jl «AU j±C. (ji-LaJl) PTH l3j> h^n ul a £yA 

JSbiu ^.aj| &. CiLti^)p.1 <>jub .«4 iJ-alSJI PTH rp-^> £>J»J ui ^pi ^ ut l 


:(PTH) 

^~ . aIj" mlj . tie: ^1 lg- jk j.i-1/it KJi ^..i..uL^ (jla IaLaa»H .1 

. /-»T I i ... T I % /i ’n _i > *•< i a. ^ j .'-i .i A T |^ j i ...T LS3I L-?P-^ it ui\ d j I C Z- (S^LatLj • 2 

* ^ p_ L 1 01 i ^ •"* 

. ^^....gTlSJ I ^>ta C 4 Tj LjU-Lj^a-U ^ 4 ^ 4 1 * ib -4 *3 
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fUutfl JJatf ---- - " -' - 

^Xc. J_jU3 jl£=> 12) Lua^uais pJsuJI ^ .4 

,ySL£a jjlc, jj i.iH SJl 

«L Ol^ciu ljjJu^ 12) SjjAA?» JU^j . 5 

.^Jl&ii4- (-0 .6 

,%Ib3jJ| ^jj^Vt j-d uUjjI cl (jXd lAfcUtu .7 

(PTH) jb^J pwkll . 8 

;3jjIfcjJl SoiJI 

(17 10) SjVjJI jd_>- Ljjj^ *_L_k) fill ,<i t-if SjJlJI j 

(30 — 20)j> 4 2joi L^ijo jJjJJ 4J^nlail p.Llj$ L^ij^ £ (*b^ 

(6 — 3) < i »t I t .Oc L^jj^ V L^jJKj L>Oj jj j^a^da b>_L»_i ^^.Ijlu 

iijjlcJJI Sibil ■ MlUj 

2jlj > h I.n'l (yj| OLjaJJi J_1 a 2u£c)J| Subll JLuabuil V 

Lo^a ^JL». Ju_j ^U-uDj_4 ibajilb jV>-*UI 5jlii 2_jL^2 jl ^ c-'JI 

. pU ua Ji J-bjl (jIuL^j I ^ f ." ... I j j ^J,uxtnj 

‘ ‘CuiUU Bj^u ‘jUg U.c.U ■ U^UJI iLjjltJJ| Sbll J^-uu 

• t l m 1 ^ a AjwLlAII j>.l iu-vVl (Jj5uSuu -£-*.\\* Sj-cUll I j~ A l tX j i *. 11 at i 


t3Ujl.A«lH biUJ| 3 jmA 

L - L -f J " L-iiCiJi if i_t.,jiLlll .b < >J.| ^ ijicJJl 2 u_iJ| aj ~ 

3d^»l! 4- L-4>>jjiaj {^1 _j j! jl^j j»L k»t | ^Lij jj , yin 

Sajll 2. »—i.p j^jju jfi'u a^ljjj oiuJI JJj^LsS 
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—------> 

■ ‘ ■>»-'! I 3j,i_ui!Ll 4-JrjLiolJt i.t-1 ;_>J,U Aj^LxaJJI 

. L S l ta- jj SjjicJJI SaiJI <* 2™j-ii'VI |*ZLi 

;(*Ua»j.».iU|) ijjitjJl dJL&JI uiLi^^a 


i^jjs'A jjoaJJI SaJtil L*jjJu jll| u>Lj^-4^l 


(T.H.F) uti^ -Lxi^ui j„auit ((Thymosin) ^ 

(T.F.) ^ < (Thymic humoral factor) 

.(Thymopoietin) 


<s C)\ 


j (ijjicjJi) "‘j *v*U I 

u^j aiuiAj T-lymophocyte a_j>uu 

. ^Lc- J-*ju I 


t S-iiTl a :(8) j*lj JfjiX*- 


4a io(JL^cVl 

.— — — 1 - - ■ 

CjUja jJb 

jJiL£j ^_Lc AtaLA 

d_<jLU| L>M^U t ^>*^3 

Thymosin . 1 

j^uji .3 

ijCjjj-ij-o-P .4 

.. - ■ - 
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sUW/JUfJ/ - 

SjLkll 

Lj54j- ^,-ic. £jLa_b»ll JJL* LbuJl OLiilSJI iJ-ii wal l S i I .it I 

. ~ A • '--"I I .~<V 1 i.«H j h.u.ua.r UM>- ij^Uj <UuLit> 

uj^L-aJ—uill q_c. lL-SlSi Sjj IV.'tt lj(-j;LaaJ| I—oi 

^UuJ !< ^ 3_L*-Y| vjLlc 2u^j$,i_uaJt SjJJt j...,<iJ„i i^cca-tiiSljb Uj^yLio ui-n]) 

^Lfaa *J I Jj-iaJI LtXi. L>j!_Pi Ji^ \>4 b5Aj- jj-o i— <i£j >05 .ujVI 

gj_S.«it 9 I tl ..i 3«Tt .Lj < j J- 1 ^3 -l_ui 

. LjJjtJ I 3 j i.fl^JI 

, it^Uuiaj 

.^jrjj^iiWlj 3u^Ji)‘iirtt1 aJLkll «Lua^4i- 1 

uLacV! ^I jbu wl (L^IjiJjtj m'ltl 3 3jL^j)jjJI LJjL-ii? 

I jjJu .Jiw l _5 ^-lc 3j^-*^LuaJ! Si i 9 U 

^.ILlj | -c_j 4- ^ i. j.J i uLcl^aJJ l j— lutSJuj 3a^j_tajj^LJI j « 

3i-uM Ljbl^ilb 

0^1 Jl>-J ^ &” t Ar iac tr>JI Sa_ftJLa 

* 

:<LjJU 2 t <jr Lt ^i^Cbb-a 

SjLaII JbtA ri^jJjJLusJl Sjuklt (1 

♦I ^uuu uiIjojLUI t ^; . r» t " 0 i L. SjLaJI 'u^4;^* 

jjJJt Vuj ^jM^SLla ( 2 — 1 ) jUi^brujS^m! (2 

ja^hj ££j$j}Uit |*s*jw 
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------>> ivUtltey/l 

Uj-»- ,tA ^ 2jJJI J^Uiu (r >aiu_j (3 

5u_ ajlILjj (JJjlILi Ai, util Citj-oLult oa_i> ■ t-» , c w tAT I j£_ 

. (Ji jVi SUa3>J) 

lJI !—4jj (j-aj-*XI <laL»ij '£- MjII j^t-J i-jlTiiLiSi-U j^J 

5jj—*» ll (J^lj-a-TI JaLuu ACrj-u! (j^L«iiL ^ i T I>j « LuL.u )LcU 1 )>-?o 

,A- 0 id LlUJ 1 iiiUfctil 

::j£bilia 2jJJU ^Ul t rtMfojll <j>U £y* 

.OLLJ$jj£S| j^i ^UuJ . 1 

4 

VI jlj-aj trtij 1|_ Ijja uuii3 ljI ill.i^r 4 jrlluJ .2 

,^ Ua .j H t —=3 ^-o 3 

.jjLaloVt (_^1 jlfl 12- ^aM^J SiLa jlj^J .4 

Lij-g>^j|>flJ i^JjSa (jc Sj nt < t l I {yA lrt^t l .5 

.IAj1ju*jLlu|j 5-c-UI ^ 1 jlor | H. i12-.6 

s(2asi*xt) 

i-^AALtajY 4aL*»s) 4 jj_lo*J'( IfL A—oL^J! j..ljl1 \ ^-l _* »-| ^LjjJUxJ) J-jo 

<^1^*. jlj^VU p.j-S3 Jiij jlj-aJ CjI i 5j-ii= 

* 

^vj-c Sj^xoj j-ulUo Lw^Jili | (j-4 ’/. 100 

300 ~* 20) yiji —j (^L^SLi-JI _t—n <2_^ IC i fl ^L-» h . ~ L ‘ <.4 

^J <LaLci»j ( ULxj — Loll) C aj la mi ^ ..ul u ^ x JI ^j-4 <jj-j-wLu4 

.( LUj) cidli £jj 
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aUmfi*,iiii 4; 


:Ui?L5U (1 


SjLj jj-aj jrjluVI jaiUu>*>-VL j j>ij uiL x x » ^>4* 

ji-Mt 'ly» iS&M 

.jjLbjJuVjJjj. j-« ( 7-25 -~ 15) U^kLiii! 

:ULu Ljili- (2 

j>oJ itjU^J VI j>Ls tjj|>^-jVI i>$JU U j>Hj ljL a j •* 

tjnii* hJ VI S-iLa 

tObuiu (3 

Jlp V i-ij~-i\; tng (A^jUJI LObJf i-JjLL£= J_3I lIjLi u j * l£ J " > 3 

—4j-Ajj~j3j ijjl — a. (j—A (*/.5) — *■ J— b ■£> ;4_. Ua «Lfc 

. jrU>^V! Ja^b ^aJi Somatostatin 

i^U^iliJl L&jjJu <yJt ^4 

■ *—IjJI .1 

flbl j i. lft ,TU>>US>jy Lifl 

j»iJ_Mj 4-i j < 1 ^ O -j (3450) AiJj <U. U ,al LiJa^-w (29) (jAg ^_^jl>iJ iiialb-Jt 

j*SLm £)-* i-uj^S jj£-u< ^LdJ^I ^J ij jj=iLtiia^L»j t j 

*{j>»4 jj-* juilt 4- 3J-tOij- ulj^^jlc jj$£i y-lA A^a. jj_4 . 
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--------> IvLJtS&jH 

ml 

Las! <JjaLS.i £-Jaj jyi. poJb ij>j)ti>i!,t 4j£»l£a£L»4l ^-aa^i 
A i I or iL^a j«vxj itva jw JUXJ) lLjj^JU LiIlUI 

<jplj <jg^ ^ gj j *Cua jj ^SI | 43a blub 

1—4 .m ^ Ip i <a ^L-uaJI »' *•—£jj .A ■'-* t 

uLui.x >4-x5LI I &» SuLJiJ-a- Ljjj ^ ‘•-a ^la- JI aJ$-4 (£_l>b 4->ia*.< ‘l (j_SL«t 

tjLui*> ^Jlcj (^ i.tt>i 1 Lt3-5UaJI ijtij i^it <Lwgj^ib lal^ajj* aJ[^afl) ;4jJLy»Vl LawVI 
3JL* igy gjLjJij^ u JI j-SLfij^aJoj |_>b^xi.a J±»b 

U& j Uaj 

.(Glycogenolysis)j^=^ .1 

jt$-£ar$Ju>. a-JLII2L2-aalbadl^ .- .a rf> U-aJI ^>a-aJ L l-_a>»«3 *2 

. (Glucon eogenesis) 

'£- Jojaa (_UjU bjal aUillj^tea^Lj* j^anJ .3 

it yu^aiVi 

j^-Jbi* ^)-u LjjSLLiS U J-jL-2 >jjljV <£l~ Llu 4 JjjJj <aiVI \ 

- La i«? Lno-w (51) t <_t!>L>ai>U JjLs 

jrUy_ubl Si 1 j (50) _a*'^JI j»_jaj| «L 'jL ,.,j ,Utl jLioj^fl j^au 

.(£312.1 (10) <>>A* a&uaj blj ib-4$a (j*t>^ ^ 

.1 j^juula ^uJ_^aujVI <2 iJL>._£ (200) (jalajilaH 
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jLu+tlXiiff -£ 


SlLa lLUJL&j 

.4uba>£ . 1 

jSm t 2 

J-«-a ^43 £rtJ^ui3VI jl^J ui3$J ^J Lit! uj>i ,i 3“ 1 m .a (_na j>jhj 

(j^JLljj^lj^-ltl jj_a J-^a t)i djWJJ <Lfc}J[)■ umYI jljJij (J^^L^«jl»JI 

.(j\J’_j-wj VI j IjisJ ilaj-uu ^J U-tjj 

t<jrU$**iVl uSdUaj 

1 

:4j 1 ij p>jJ| <Umj jj-xii. JaU .1 

A^a ^ g. ". . jJ i i£±}-i Lhb^i Lj^UsJJ ,>^-JI ,J^> jj-Jaajl»JI JJij ^uu .1 

. jLu^alj 

• (Glycogsncsis) ^j ^^-uu * 2 

• OdJ^ 4 uIa£ JrLx^&XsJI J 1?0 j_s Jidj .3 

jj_4 J-jj-y U^vLiJI ^jj fOJi (j_4 4_<JLp»Vi (j-bL^-Vl J-Iu jj-^a £j-^t *U 

, Lj^liil! i£_ ^ 3 j.t-^il 

{Somatostatin £g3ii«>iu>ui 

.^Lj^iixll ^ F UiLi. C>LLojjaII «L J^-ju 
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-*-► 

l-ttj tn i rl ¥ ^ ^ .-fc lualt j.tjt Lj [IjJtUt 

UmLuuJ jrd’^-igjV13L>^j * (l 

^ ! ,£• ,! 1 9 t^i^JI £~ i ii T | ^ u i tJ fcLa 3 jJ *1 

.ijS_> 2Ll ii I 1 £-jS U m J1 .2 

ILJ-LUiJ jrtJ^J-ujY t j!/ 9 j 3 jL} (lj 

. j>jJl l£- jjisaI ^SLlu A i ml ^bl dao| .1 
• i \ i J LmJ 1 jL$*. Yl^ Lj ' ■ 1 Y! v 2 

.u-iLft ui.-w g,g.>. JaV ^Ijt^j JiiMJi 5jbj .3 

.A^gJl u^i 1*1 .A 
. JjjlLt (_yj\ i ii’wVI » 5 

U 4~uj g_S3 i*U i ■ umi n Cil *i . ArJ lj —ujjlgl t j jLa_^J Lj L-jL ->»1 *Lj 1 iirtV I .6 

, aIAjJ | jl SjjjjjlJL) 

sHeart Muscle ljJUJI 2lu»a 

/ t 

&Jll\ yJoiYt J^alaJI ^AMU Lj-LUjU jjwOJ uddil! A I iSI? jj 

(ANF) Atrial Natriuretic Factor 

iL-JLdJh I Ctijo^llUt ^a! 

.^jj. UU I ^aaJI i lr> J».ua (1 

. l^ilj 2U£^Sf! J-«A ' 4 r I (2 

• unyjj ' tj^3-Lki jj (j^Lx A S J t j ^ al t! ) (3 
>gju £. p^is.nn j^btL* ^4 jj. &-> aac. 'sl. (4 
fi .>I rw Jl <UJt»A '4- 5^Tj )LSJ.t (5 

.jftjjfc>JLj Cat* (6 
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fUi+tljuUI < (. . . • 1 . . 1 . . — ..— . — 

dilJuj^LuJI £|^j| 

It t 

j tfctf Jj-C |ttj) LjthUj^j." mil ij-a IIJJ-C j tn S J I £.\*Ai 

■* 

2_a>. L> -faj 3 <3 J lijtoI 4 ja > LU1 jj—4 (Lc$j 3 0 ^—4 

oMil llcg j (<b^>jLpm uULuoJlLmVI 

. Ux**. iGIycocoriticoids 4 jLui > iSJij» .1 

jMineralocorticoids ciLii^iaJi .u 
ijijjL-^joJi i jAndrogens Cortical ij>- lLoJI tiU^j^a^Sn 

• ‘ u >‘**‘*J Ij 

*(3 

:<Uj-uiJaJt jl^sj (ft-j-laJU 

{Glucocorticoids t Vji 


■ ^ i<> ^23 tSjj.Cmtl CjLj i7laM 

o! •>■££) i 3>A-\j 2 lo»uVi (Hypothalamus 

jj—«J ^—oj i^ilU ij ACTH j-JaiUI 2 <La»jXI J< «* > 

0 ^-*Lc ACTHjOj ‘jl u j ^j-oL>iU< 


01*^5^ lH* Ob^yi &. ijJiiM. 4 .1 

•F eed back 13~i i Ls ajJVi * ^ 13 

(CRF) Jh>i» ^Liti j^tUJi .2 

^ (Corticotropin Releasing Factor 

{Stress {j>_sutj jji4 ^u^ii om 'l. CRF ji>-flj j-s=>« 
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* faUMS&fH 


-A-CTH j(^- 2 } Lajucj (J-* 1 _$jiJI olxto -S-LuaLjp t CjU-jj <d ltj> 

.jlaiil (>> JL^i 

jb-®l U**J-*^ Ol ^jSlujjill OL^Lajj jl C5 ic .3 

ft f 

'■ <w* * 1 j L c j < i I > iiJ -^03 ( L . t . -i i ^A ! tS.fi-uut j_J_j fj ~i,-»- (CRF 

f 

uVojm ‘Circadian Rhythm ^u^ji (UMJi aJUA .4 

.(iLuiil £- < ui2l£*X*j t^lii«aJI iL, A.CTH, CRF jl^&j 

* 

J-3-! (j-* ^jJt LjL‘ua i1l*4 Jua taA. 2 L» 4 * 2 jaUsJI daA| 

CtLtjjj t*aJI : la-113 

jl^jj 2 - j^SL>LU|j fccla ij H ; ■ ■ ■ ■* H <LxjVtj ijjjfi mjijJYl L^-liU-lo 

:^Jb Lo£» UbjU-a-Li.*’ y£Ja <5jJisja JjV1 

, L*j,^>LJt iL. ^.lujIj^jJI SjjiLii .1 

■ i£* Upj.4O 1 ^ *2 
■ LajljAai I \. j^uaJ I i£j~i < ,i a .3 

.ACT1XJI ij »ii nt <L>-^Xi ‘4 

(^^jajLlI d-j-ISLJl ^jlj j*al| jjLjjoj- (jtatLi Lj^oJ I SjjLi 3 jLj) 6 ] 

-ig (^u^i3 ljt jlaj (Effective blood flow jUii!(^uat 

j|j ^_) d AjLjk *^-u4 1*>i t - mj iftJUL 1 ft\ , -4 J—>-lj (_fl 

^jjo ijj^Au^jjJvtyi^b} i^jy_i f^u^ujf 2 aL»j| L^iiju-bi Sjla Ji >. «<>^ *jj vi 

(j_A *lj}-> <Lil' j** 1 -* mil j_>J) J-«sil Sl. o) j3 . h l4 3jLcJ ^JUJLj ^ _ i 
.iUj|jjuJ| iULtib^Jt Jjjlj ^UJL^c^L^uJI JaJuaM f^i£ual\ ^LLb-l 
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jJI 4- uih^ljj&alt J+»- 

UajMJI L. (lAjafij j£aJ 

Jjj+ijS-Q I J - 9 ^I eJ-*0Ls 2s*j» i t. mnj tij-^- j\ ^,-1* dJ^o L*1 

(jjCJ-j (jrtJ^/—t ta-i* (>-90) jjj £- {Jo-ad ’/.6 — 4 J JL»j 

'■^L4' l.*.*j 1 " rt ^ _»if (jJJsf _$! Transcortin tjU t 

j-afo fjj* til,; (iu *j->- U^'b <Oorti — sol Binding Glubulin 

,^LJIj L. |^a* lJ^% ^4 -/.50 ~ 40 tils La? <> lc 

. Jailit JjLLujj-l (jlc, (Jjj»>0 

iA^jujloH u»IiJ^ jji~i uJI fjdij^aj 

J£_uli 4jj- f» < U t |qjj^j"-i«n ^LljJ |vLj )->Lal I L^jjUbj tbl .i-xj 

c41 j?—^a_uj^t£a>uj i (p >a_««ij Conjugated Cij-& ^ lh»j <-i-isui 4- <j-wLu/f 

jj-6 (’/75) 4 I li . J lc 4- tLS>»y ^ I <J_3l «Us. jj 

■jtjJi 4- * !>iuaJt t3j>ia (jySLjJ tj *d>4' 4-^4^ 

;3 ) < U^ ^ u i nn utU^b^uLdil uoSLlaj 
:(SjjiLwJI Cibj ASTI: V 

tGIuconeogenesis ^wiu»i42iw{ .? 

<3^J^ {fCji -u ill jLoo l -ml j_» (JidJ t Jjl,.i.r»b >ut 4 jJu oJ1 jS-ui xj& jJ 

• C£UuJ Ij L>L>J I 
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---> ZuUtiZirjJf 

[Catabolism .u 

t Jut Ltui .. - I i H 4- 1 jj* juJjj tujllujjjuM <tLti [j_o 

. AjLujJj^j ^.iii<aA (j-D i— i jjw hLiOl 

i—i^4 a*i al .£ 

i^jjLuAl ’^>j-i a ijiuOl ^5\ i y^uJI ^LxukUl jj-fl 3 -CLajlI 1 Vt .*~-»jj_>o 

.Ketones y^sod^U)^ijJbj ^ikJi ^it jji^-*. u 

l.i jLl-ju ,j_A j—Lflj (Antibodies ai a^>'vi -i oI J-Lij 

*• <* 

J-Laj ^i j im‘ itI h- t » > (j-« t .injt (J-LSu JL- <U-SL>JI Ci L x nn <> > ^j|j 

.Monocytes ^luu^y ij Granulocytes cii,. : .>.ii JaLiu ^ 

* 

(2UiuL*Xl oLjjSiill *LjjLi 

; j, jjlZi.ij ,jJ VI (1 

j*J 1 *0‘^JI ^1 “I ^ >1^1 ^ l*~- <Ufr-lSu)) CjLui ii?l SjAAA iA-aj-t .1 
.^uoAS^JI j-jJa cJjUall 4. iAj/J .<-* 

(Angiotensin (2 

jljiJ Ajiu ,1 

.j»ulll 4. Ajjiii Jj WH &-jUl j»un ^ j <i^t (Vjri* uLalu u .2 
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fU&Jfjjifi ^— — - .—- - . - 

jlj-ffi Xd&JI <Luii) f>-AJI 4- 4 k i n't .3 

j u- Aifcj-.ucT i S j. A,i aiX-Ui Angiotensin I & II 4-Ju tXub$ 

ijiadl SjjXSJ SU nu^ JI :HtL3 

(1 

>* 0 

:^jVl l AjjjjjLi j^a>! 0^3 iLuXL*. ojui 

)^ aiil j^uJ <Uj^s>>UI <UjjLxit lj! ilinl) jLat I ,] 

.{JldJoVI (^jJ ^yuu>j) lit .u 

. |W>v!11L. 1 1 - Liu £. (*5uOJf . £ 

:(j ^JLuiS /i (2 

0 

.liiLiVt ala fjhji til Luaji Laj^Juj 

tAdrenal Medulla jJa&Ji gua iLuii 

LhLH-^X^ ljJ AJ Jlaa^jJaUt ojjli uiuu Juk^j 

sL^A LjUjj4^J| ,j-A 

* 

L^ajl tll>q>A .1 

ji .2 

*f 4 

41 1, tit ijJii tj»Mj jX=t J_^vi 
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. . . 3it(iuJiJjfi-jif 

;Epinephrine or Adrenaline (<jULu>.jVt) ^Amyi (l 

:<*3IIjNjSlS 

■ <U^jpVI lj^aLaU) SjL) .1 

.<ywajVl Sjbj .2 

.i_i_ldJ! C/tij^a SjU) 3 

■>. itl liaJLua *4 

• I (j|j J . j . < i f <i. U (*Ljj)j|^U l) cl.ull.1 ->tt cLiojI .5 

• fjLH ‘£m j£ m i! I < U .tuj j*jj .6 

4aWl r.VL^-il ^ ,,.VI ,7 

. <La- L>Jt JuAjiuu J] (jry »-) £> JuSLJ 1 . 8 

.S i utd i ia t d^it m i > ¥i ^io j^ls .9 

.ajLilLijj^U A i Ua.nJ I y&LJYI A.i l.tLS SjLij . 10 
.^•uaUpl JaLjuJI pL^tjl j^3 <LuujiaJI 4jJLa» . 1 1 

I £L*jj t^iLi_aj n m £±§l\ 11 n n t1 «U.t ‘ i " , t t A i m i 1 ! jJalj^I jj)^.lr> . 12 

tNorepinephrine orNoradreanline^Ujjjtj^Ut)(u 

:4JIIjjplS 

_j—a I^jL_> AjJ Yj ASjL nil! , J I uijjail— jJI n 1 

* 

<j_a I(J-BIj A-icjYt t^Jol hm > Yl fJll i U *-2j 

.(_tidJl J-tJue 3jU )j t^LuauVl C>Ll<uiJl_j if-Luilil '“ M frUWjjt 
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p Um// JdiJf 4 r 


- j tkf t | ulpAtfV 3 i -v-l 1 OtjuiLill 

. . I^t i L t , t » a SjL>\ ,1 

JaJUdS ^LdJjl ,2 

jj-*j *3 

.^. m aJJI jjliaJ) A 
.j»kill jL-^SLuJI 4^uou SiLjj .3 
. 1-* i T t £y» ^ u l ^T I .6 


;^4> 3.j iju ■»■ ljLi_Jj0jj 4> £j»Vf jJ (jrG^UI C a i a U 


■ ^uudl &. J^ISj litu* 

F.S.H uil jj* *\ i jt>^J g - ‘ *Aj ijjj i j+s t 

. Ja»JI 3j1s 2 h 1 q 3_u-l>. u&I jj± 2, L.ij_^>. 
eLill liar <ji J i I rtl xJ^4 JLcLolj i^jri.i ii^iTiVj^Jj 

£-*j <Jr i£ J_c-*j 4Ji Lc£j flrt- Lg JI j_aJJ <LLSJ | £l>-dl I L** 

ft 

,i £=Jij J-aL*J| 5(jJ.I ole (jrj-juCJI 


:<h <nh^tt SLiajI 


i-iJA LjiU- 4 jm A< n g t t SLuSJJ LyXitjJl ^jidLixt! ^UiiJt 


G U^Li OilLAj ujLj^ij^) (j_4 jljisLj f*><*■* ' 

SiJ^.L5 ui a LjM* 1 j-^ 3 SkXA^dJ ^ylc»L9>il pLiudl ilL. jujLLJ 4-i ,u L>Jt (jIjUjhJ) 
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ZtuLa}/fulfil 


jj-ti LgJj | uLu> (j_« .:J_£ ^jJUi ZL.ua 

(jAa 5-t*ll *ud <£- j-gl a3 <Lq^2j _jLiLi) L^.'i.n j^jLjg Zulo lj*ll o-ulII UM3JI 

j 3L& «£=»J j—*== dy—4^4 i jL_> oMc L^I uM;.ii"i -."'* Ct1_jLcJJ| a j_6 

( j r .Ul (J^_d -Jf ‘"itC ^yuSVi <L j t-) L>wa £)->» J I 

^_»j jj_4 kU_>Jj lQ'* * 1 ; I Lajt^a] ejLjj t _ y jLc J^utJ j) 3 jl*1i jfjilJ 

uj-y 0 ubdb e^jil JLuaji aJuc irutl 4j| Lc-^= 3-lull 3. JjL?*>> 

3j_cL3 L .L u i> j j j , A£ lt 3 jLj) ^jLa ^UJUa . L^aMiu^ U^bUibl ^^JLc. J-<jlJ 

^Lals JjliJ 1 »1 _li (^jjj-uiLsJI j tj-a) (j-o JJJ-u "Aj_JLl»J| 3jljk|jJ\ AjiliiHJ!" 

.a)|^a) o_jj_j jfcjJI &. (jJLijjjVt ji fjfct-■«]L£1I Jjlj-i J, \ * a ^LojjI jt 
(jIjVI 4_u^l3k_j 2 l2jJSuU t pL« .<i VI <.jV^L>wo 2_ 4 _j_lc. l_)i^ tilUuS .irtJ ul^=j« 

:AjJUUI Olj9-o>4?| j_ui£ 

: £<3j&uJ 1 UJO-* .1 

(HCl)j^l jlj^j ilanilj Lo J Lu 3j !>!.($ (^U^SLfattI JoLuu (j-o kU^J 

.3jjdl (^4 

:(TJ.A.I.P) ZU$-*all <Ll&jSU >tnpt1 <£$*11 l»*>* *2 

ZuutjYj *l*-*^l U-° *UI$ j|>&i 5 jLj) ^-Lc J a <j 

.frUbj^iSUI ^j.a^L 3» jj^sj tla+b la.u J 4 jj^»uL1I 

j(G.LP) 3it>oLT ih jitt LUlu^ll jj-4 jA ,3 

. SJJlII ‘ ^LflJ_] > ^jrUj,ul‘)VI SjLj^ Cjr^- 
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JJjLLJ a :(9) 



Uj>jj ^iil Liu>4^r» 




ut j J j JI jliAl 


[£dji]| JOii 


f. 1 1 n Ut <i-T j<mVI 

_jjs-U| (jh £ ijxao 


(_>uUi*-! J-CJU 


Jaxj j (6 ^>-^ I 2 , L/lft (^vllll Jiiej 

jl>*] 


01 j-i^LS^a jljjsj ■ ■'i i 

jlSJi 

(gonadotropins) 

. UM>J| i, . h,a . i *j Circadian 


u$-v^ l J-* 6 


•UjMil j^>wi 
4j^^J j 


Circadian 

rhythins 


Sail! aL>JI t. 1 

.(T.S.H.)^j^ii 

'•'j /■* oL»JI I -2 

(ACTH) jiypi 
«1 ji .> ‘i 7 t 11 ClDj-a^d I . 3 
owiojh^.1 - ^sn^i 

- ■ >■ ■ ■ < I !_•( 

^liwJtSaiU 

(F.S.H) " ; 

. obJl) - 

(L.H j »^vt p ..i.-w-Li 

(jrti£a ), 4 

><-U! 0>»>i • 5 


J>llU jUbll uj^OiS^ I * 1 

(A.D.H.) 

ijrW j*m i \\ c iV1.2 


*LutLWjJ I 5ut i.l 1 

























ivLJIZarjtt 


ijftftuajjtuujaoyt 

i-hul^TI JirtaT 1 

(JH\ CiD>*>^( 

Sjuklt jvu/1 

A h ilia i; j j^ftj p k»' j 

a-ijLi'-.j, Ml UMiJi 

3Lu£JI 

a_M . 1 

j i'll ,T 1 JjiLuJ 1 .2 

, 3 

j-uii .4 

n 1 

ft .j" «■.n 3 jl4J I 

(^W IKJft/ll) 

Jjjjft lU^J 

<L>. V 1 



^ Jl A 1SJ t ) A^y 1 

<Ji23 

tj.Lltll :^1W! 

«Liu>Vlj 


2U£j>ji! 5i i«tt 


Jj ■'* ■ -J " 1 Ij mtbCJl 

UpUillL 


gluconeogenesis 

j > - £ a > L > tt i/i 

lIjl! 

i>* j»>J—('J^iJt 
(jrtIL»-l5sJ I 




(_£tyi HI 4 

f jjl 


pall 


OLaj-aJ | j A -wi 

JL$ I 1 


UJ )iw3£J uJp£J 1 

ur>-* 


Jj^UL4 


t juSL)t 
^WL Ltlj 


;"|\I iX »tl ( wJ^fJI 


<<U iu’i-*.^ »11 firVt 

. ~.\t i\m1 1 t ■ 11 ■»-< | 

^UHtt lj 


IiljLi- jac 




j-LaSUf ft-iJ 


ft 11, i^T 1 |jt . r ). 

(Mineralcortico ids) jii£J 15j-ia 

(Aldosteron) 


^c v j t <iiU>ft>*>. 3 


OtdLopVi 




j ' '*~‘j 1 ^ .2 


tjA'ui.i AJst I 

ml) 



EH 


























































zudiisjfjti 


iLj^li-kJI (J,* jjjU Sj.i_4ijs i_t_Li£=>j-i Cti_L>-j j_4 jL-oj^’t L 4 i =St j±£ 

L$j 2>j.a 4*1 ' 4_!^_l>J1 ujLL>Lmi*i Hj SLpJI j^Lta.* j»l_4-dJ| jj-Li SjjLaJ I L$l 

<(Protoplasm) su^it a*»Ji 2 aUI ousisui 

l»j!vL _jj (First) j 3 \ f ji «i (Protos) j—* jj^Ji 2 —«ti£=» ij > £"'> j 

<si_pJi JjVi jsLAii >_-!) .(Substance) SjL_« (Plasm) 

. Ll.y_>J I «L I its 1 / 41*4 t A >lj"4.'l ^LXJU 4 -LjC 1 LjUjISUI JbLuLJJ 

tLtfui ill 2Lp- 3 jU» 

jjr-lt Sj JlJiJ1 1 ^! L^ T tX p -a (_f! 1 j,,4^ii},‘i AJic,\ ija a L^IcLLsj— uj! . 1 

.2Lu|ijJ! 

pLl^l 2 lU^jjlj ^U2J| 2jo2JI .2 

il^ji <-iJ.t| Lfjil i jilt 
104&jifl 

j|^-4 U4_i=a^J» 2^3— 4 (J-C- 5} L-cC 3 _ J t ‘i-CwLJt ,J—4 

tS^ 3 ^j-4> 4>iUtj (3 Ll>J| ljI il n-1 <Ll! 2 jtjialu |»Uajj 4_U j-4 2UaLa» ^ »jt i ^ 1 

u2j^»3 Ojxk^a Jpl£i (j_a uilLu ij i^^WLl 4-^ajjjJ j-SUj j <)Jj Ij-LA- J « ua 

• L^»liluioL. rt' . L - fc Vt L^jJJ (Salil) iuSpaa (j-£-+J SjLjC, ^_aj LjLSjp»JLi 

.CfljwULi k^jju jjj-al JjJUj ^w*» cAjtxJj 
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-—> zuajijdrjji 

Vo <- uIa^J I £. oj Jj-un j-tAL»5\ (j-4 ^JL«pi y* 

• uj .McUuJ' fillA JMi- 

!<>» 2jilU1 

.1 

J_VX. ijj-SLij tri 1 ■>3 dA (Jjjj djilLlI 3ljj <L. pi <“**- i j-jL 5jLijC 

.(^jiilUl J-UtM ^4uu« Uuli) jtn'nll Sji 31^3 

:uiLijj"u i.M .2 

<Lb*_uJI pj-Ui iSjoJl 31^j SL. |j_>» jjjuus p i my j-c 2jLui 

^ *..T| j *11 _j ^ .-■ ..■ j La ^XJ-Cul ■ 1 **-1j M j 1 ^ *‘ • ^ j ‘ 11 Jul£ 

.3 

* 

Ljjj (1 840 / 1 ) JjLju p i iay j_c 3jLut ^Aj 

. (-AjJ Lui) % i »i iti 

lijSUI c.Lx^M 

2-UjJjjxl tj A-LlAuLI Ij A_u|j|JUA^J^JI Cl U£=^AI p -Aj J) i«~>wl I uLi^a^ll ■ 1 

.SUj^JI fjJs Ljj»VI 2 

.LjljUtllj Ij pUI p^3g :«UjaiaAJ| .2 
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UifyUfL** 4: 


:V 3 ! 

diLl5l£o^_ L^jV «b^xca£ (7 ij a.<nj (^1* uLi £n p.t 

Ojjj (j^ i J—ua3 2 .»SI i ‘ (_j lr tS jb -‘ ^ <> a j—*j ti—o~ 

. tj Dii^t u»[jj Cx^ Cy*3 ^ ‘ ^V 1 fr* 1 

:^j 2-Jjih»tl Ci Lj^-t ^i| Ai«rt3j 
tu»ljdUA$j^3LII (1 

Oj‘S* ...(ii^aVlj (j_j j.—ujllc ^ Lc ^j-JLxj Sjj —uaa lj!— *£=>j.n ^— £> 

*HI '£— I xl i - j ■ > l —> I ^J ^Jrj-V m < --|Vt <Ll ,UL i ^ >J) ;(Vi—(J) 

1 4,j.>JI L^LiJ I «L 4fll In„I.T 1 ia< <( 2l 1) 

£>L3LilH £. 4 _)J»jL3-wO 5 | *l.-iA slj A, £j\jJ^Jbjjj53\j 

‘A-jjLuIII LjMiJI ja_>. <eL jjlij.U i.i^—i CjLjUjJ! 4- M <Li > J 1 CtUuLSUI^ 

JSLui Lc, ((jLuuVl) <L^a 1—4_> GLil^pJj JL. jh LtH >r 4- I L-ijj 

. *i.Mi^«i tj -u£J I 4- tj^»*^£ j3L»- 

:2jJLUI CiU^aj-U JJ u»!jLLf-fc£J>5Ul pu *4JJ 

:ji^OJI 3L.aL^I (f 

‘*-ri £ -'-±A3 Cijj j Jd_c t i (n-w HI 1>L *• - •*+ <• 

<0_jLl>jJ1 j. mm 1 -ft . iL-piliil lZjLj^S—ul!| (_5—2 _LjjtVI tj—5 i ,_,,^ 7 ) i o -w j 

JtiHjlpI J ^ - tu J-j-* uiUj ^C i i< t |_gJij(j_4jjV) j <„ i, u 2-i.clj^jI cZ<Ljj-C ,,itU 

u* fs-a jH 1 <1 4r (*1-^ ijjt&ifi iL. jL^a L^yfl^ 

‘4r i^-w’i-u'ijjJ <..* 1 j ijbji-uJI ■ *' $■ ^>t l 

j£~u>3 l.'V.tl (jiiA m!| 
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-- -- -» UttfHte'jtf 

z2j^L»>V1 Cib>5Li J J| 

J-J-a tS>^l 4_uUwu^a uL^aj^ CjUj^*. «.Lui 3 LixuLu/VI SjLII .! 

■ jjjA.lllj 

,, i .. . . ««=i Llj Laa_L«ji LiLd-A-*JL^ .jL^jyi T] ■ 1 ‘ *^l j ■ 1 ■■■^. t .(—> 

jyjyiit I U tu^~t \ jjjUS L^lc g r . 1 jj ...uigaSfi LfcjL>oLj ,„T) a /' a, 

vLLIja 

:iaJLilll Ob/SLutlt (ci 

(j_4 1 4^1 > rt°> JLJU 3_JjL^Vl (J—** ij-* SjLx£ 

4 ia-ij|$J j S mi l LLjj^>» J .iiViAj (C12H22O1]) 4 jjU^iSUI L^jjl j-uSj ie-LlI 

1 < * ii»>. T 1 jJ C h i <j-j# {j-a jj_SL 1i j^lTLXt j.n nill^SLuifl td.ti >j um)£Uj»iJ| JojIjijJI 

%_a cj—jjl! t^5 L-lu (_j —j p. lJJ- j (*) «i<iTQ i.i< Art imj (jj 

*t£j-** j-* I jS^im l^aLait jiw J_4 

j-SLu/ e^Jjw ^-<a 

:(Si-Laj^«) S^.ultl utb^jatl (jr 

3_jjL>vVI ljLj^SLijJI j_4 5 j -ju t c ljUj^v 4L>31 S^ ut . t'U I ujLj; C mt | j_$£Iu 

~2i i_51 L4J.O! ' (L‘ *.' • 1U Lxjj & Ut lIiLLj^s- j-4 jac £j 1 ■ 1 * ^ -U-j -j . H « j 1 ^ 

<LjjL^V| rriT1 4 U_c ^y- L a (Jjui I 1 *•> 1—c-3j iJ-iaJ (ll) i - . i—li> » (CgHjQ 05 )n 

*4jjL>-V t CjLSUJ^J jL>oVI 3j £-. j J -u iM 

jCiUiAiiH (2 

’■£&>< .t£-»Vlj <jrL>.jDJ_v^|^ j-uaUii ^j-a j|>« 

*_o 4 ^ ‘1 iti 1 .O’' jj-taLc .-w V' AiiO jL>jI qj* jJ t 4 

. ^U! UiiXifl Uju Jsgkll s$ I i i j L> J| (j-a bifc-lj 
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uLyluL* ^... ...—— 

iUbJLftOJM i—oJLIbj 

tS3 I'kJI ai iU-jjl^KJt ajj—*Vi (j—a i ^ jiU.t|i< ■I'^rip &-J-* 1-1—3 * 

. bj JLtJ^^u.t t_g 

»i§UaJt T Li_] ^ pt^«4 jJluu* * 

. L Lw3j_ii|j c \ i -tiVI j_ui SjIjaII (jt-UAfl j-iqj 4JVL- 2 j1_4 J.UJU • 

. I<uUiX) GLLM UjA J t ij^LaL a^a Ja* 3 tliU-LhoJI * 

■ LgJ ljI " t l ij4 = pi K l 'fciT i 41 li hr t j£-i UjUsj^Atl fijjjt • 

: Ci LujI (3 

j—° (J 1 1 <1 -u. j .aVl ^ L a^Vi 4j— iiiLmI tU-uLui ljLL-'w^ j 4 jjj-SUo 

t 

iXr?$y- [j 03—J_^SLI 1 L. g < l ^ SQj 4 JitUjj Jo—jtjj <ill illl^J t g_ . X. , 

• I ^ i h 1 1 ■ £- jy iAinati J-* Jj Laisa ipj-^-joLOJIj o)i^uji^»V \j 

.p Wd>»J | Ig- M i ^-i VI JJLu AJj tfiill 3L * 

• f* u ^ I 4*- O^biJ 1 p H tr» i" t t I 4Ufc ^*ajV| • 

- p t.t i i. 1K JI *?r i—| ^j^>lj.d.,)| a-. *v^^tc, AljJ rlZl^lwaJLjt 2£- [jt '■'j ‘^ 0 

5jl <mHj‘^-uUiJt JiXjLU (Wj-ji j_ia »J * 1 1 • 

• Lilli 
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-—. . > iwif/ju*/// 

:wt Jo3j jifjI (4 

(jj^SLoj (”RJNA. S DNA) Ajq j U| *L<_luLluVI ljI a^jJI 

:d-JLuJl fVt £yt fctugjteaj.uiI tigjj* 


a^i^i .] 

<4$i>^l,3 <J|I ^ > tfQ it!-* LjU£aj^» (jA 3 )La£, ^ykj 

L^yjVI i <jrCLdI» />_<* ofb^ijj :uiL bj^ -JI . 1 
Uj jr^t-tLllt I JLa w J Jft a J—iw Ijj / 1 >. ^w4 L_t_fo_pJ iljUu; I • 2 

»£qlu4jjLuJ!5 

:(P03) uiLLwjill IcjJU* ** .W 


, (H 3 PO 4 ) ...jA II ^> aLv jjj* dJji.Lt 


iy^l'4 A j I ♦ £ 

jljij-uyi jiw LflJ 

<i ?iii \j ^ ...I,,.i tZit. 1 .iLtuj 

.djjjjJl ZfJjSaj ifiUoJI U^UIdisi 
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jwjk4? 




> C y > U . -» ' « dfat5^l </j>^ ^A« UH (1 

(DNA) (Deoxy Ribonucleic Acid): 

jjj-* (DNA) ^j>Jt l> a4L>Jj <>* J^=> ij 

1 fj^U* * *%J* a^aliUI jXxu • 

■ POj LjLj-Ufj-aJt 2dC^-»J>wO * 

^l.u->-jj^mJI • 


.Ajrtjjl O 

.T o 

,G O 



i^p j (dLw JSLui (jic. qIaUj j- 0 (DNA) L ^rt r *L»- l^oJLL^ 

l£j-* 4 ‘S.f j-c^jjXu SjlcU £—a (jrUaj^uJi &> I ^ j^.J „l>Ju 

(jrCoLjJ I -jr-Q 1-3 i^L,i*i j Ijgl t JLa-j|j>JI ml_^J j_a»Vl 1 In bj nit I ‘SL, 

Ja_l|j^ £-4 J L anlj <jj_u/^ujLuJ|j (T ~ A) ^O XUJw uUA jrt-UsUtjJ 

,(C — G) 4 iJ_i.»-a;i \ ub 

ujl- Ana t) (Jc > <J JjjSil SjLM jA (DNA) 
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----> lUftifJrjtt 

*(RNA) (Ribonucleic Acid) yi ^jyji y^UJi (2 


^ (RNA) ui-uj^u^s^y jj£» 


♦y^jy lyLui jS-ut • 

lTiU) ^jjAX * 

;4jJL*JI 4j- u ^»I U-£iyj i ^L-L>j 9 


.A O 

. C-ijs^y^Luji o 

•G o 

*U o 

i (RNA) i yx^«L>ji giy? 
i(m - RNA) (Messenger RNA) jy*yi .1 
y| siyj \ £~ (DNA) ftjj^f 4r t SjJLlAs t pyuj 

. j*j>b y . u Ai > 

:(t - RNA) (Transfer RNA) jiuu *u» 

^l> oisx y.itn a i j_l_£> y_« j_>i^ ^j— f~~r ( J ^ <j 

, (j-UjjjJ l 

:(r - RNA) (Ribosomd - RNA) ♦£ 


, A.lL>J| L. Ljl_4^JU(^4jiy 1 b-ut£s>jj '£-. (Jj*uU 
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CtUfinut ■■■ " 


jJki LjLj£aj-U: LtlLS 


split (1 

pLtl Pigjj* t-alLjjjj ('/70 - '60) i_j-3[>>■ pUI 

^ y- > ,.<^» V t j y J ) 5jij jj-4 Cjyb* O'* (H 2 O) 

;5Lp*ll 4- pllt «Li«M 


, La)5UJt ^ jJI iU-a f i. uftr 1 j ^ ,»mh'i 1j Lj^>L>- 4~ {J^^j *1 

3-j - Hj p-t&l l uiM^LaoJt {j-j* *L>oLJt Sjlj—I < ^i~ > pI 4-JbUI 2ja_SJl . uj 

0 ^ 

. 'j •'uj ixJLc pLp-U <u r j-UI (jjV - £t>? jj) 

U)^Lil3 _U-^ 1 ^ “ 11 1- ^Lm_j . *■ 
.dHjlj Sjt^> iL>j4 (jl£ Ju^Lluj .4 

^JJ*^"** *'** jlbb 1 ,‘J' ^ J ,3 

z2lAj*X\ ^iuVl (2 

JjrfSJlJj} f|«UJL*Jt 2l fjSLjJjjdi j-a (‘/.l) 2LpO«Xt £>b»Vt j y M L> 

* 

OLj|^«>J| OL->wll^j 4 _^iI^a)|j pLLIj prtili_mlt (j—« LJLc I ^Lloj^I 

Jj_o- JUjijl^T (NaCl) jfcl tint) £-1-4 3 1 *)) tall £^t«Vl ^si (j_4j *| ttj 

lu&^] 4- 4.<i|ij.4 ^LUbj 4J utj^a aj^xAJ <LUuL*11 £^LpVI Jjvjj 
■ 4 ui 1 1 If 1 Jal ULI 4 P <c_ 4-<i^a L^ji LpiSa 

IljLiuVl bMi 4- 4^1! <LuJjdt ^M-oVl 

,^aJI ^ f ill <n t 0^-* ^ybj SkUJL»JI £^j»! • 

.|»all ilaJL>i5j [JLLu/VIj ^UapJI pLb 'Si. Ji-Ju s^LuJUJf ^pH*\ * 

■ i‘iLLn/Sfja q rtU^t t 4~ -y^l 0 

j>—«J-A> J—4—jijj-lJI 4i 1 —xl 1 uL4_ Cpl—b 4- <_b-J—4 t \J ‘H * 

•Ob 
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--> 

tlLpOjdi ^^LiYt SUaaT 

>6L^yi £. (j^c, a .! 

.4. lL>J J c£j ^ »t«V( < Ui i. w a t l afjjuL* lHuu* &.SacLJU .u 
oMj- 3 %r ^a-cULflj g r-t ^ abOl ti)l>^l >-<.*■ □ .£ 

.^pJl OL15LSJI iL.2a<b>4^JI 

tCifjlill (3 


; SajOit OljLi i:T ic Lj^L>J| 

’Ljj ;■ 1 n^miYt jlA • 

^_a>j 5-x5! Jl*J< £—« jf .uJl <LoX<m£ <J.i»fU 4 -lIc Jj i mitt _> j^iliJI 

^wi.I.i-iJ 1 ^yXU u) Ll^>Li. 1L, C-t j_*J I ,.l..;;f—>Ll’ 4 ll^jJ (^jj-ub 

.iiLLJI ^HiY 


:(j>i>^t I t J 14^3T»t * 


.^cu^JI Lj^^Liu ^ a^lj f.MA\ OUla-a galjj ^ pj j t..i^ 


j—4 l_4^«L>o»i^ L^ll£_u(ij L^t>Ji (_a>D^>.! (jJl & 2 - J - ^ l OUuLSUl -j—£=»jjj 
SLtpJI j-*LLb_* £ ,c4- > 0 fi-jJali 3>(-*-2-II 1^ < j 4 ~ lu .J 2jxLu 3 %.u dm p (Jl^j 

*511) iI SjLtl Jjia -oj b=»Jij 4i>Jt ujLoLSJI L^jju-cjj \ 


j»I^JJ 015 5ji I <14 (—> £>—• a t-Yi 

^S\ Ujj-uJ! ^ULfc (J j) rM* 4 j £)| (j-^4^5 « »* 4jl^a « > - * ^ 

(jjt OLjl<u»u (^B 4x& 5j A" HI 2-lHl UI^-I jUj i ( jt ij - l >- 4_b(^5j «U%*aJI 2JLw 
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4 ---*— - -— 

^>JLi L^J] jLiu <t4jb L- (jJjLuujVl J rxn i^Jl 4r A a C»L*j^>Ji 

'1-2 .0 7-63 n Jju 4_jla i^j L - <tj ) i i '1‘rn jjJ\ 

(j—« 7.96 jSLoij 4 ..»a-1>w* if-Aj ty^jjjLLj 7.2.5 i- L jtA 710 

(jju*<LaiAj*u» i j..-^i \f dii^sj ’L. (y.5 4) 

(joiLatUI ifjjj-tiij ij.I ifJjL I.u 15UI i^^j_uiL>^aII tj^AULaH 

juolicj ^ajJJI i ..U-LfrJI 
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. . ■ - "" ' 

buGIItJrjtf 

gpaifljl&tl 

(OLutjJin pa, A. ft&KjiJIj (JL-aiVl jL^j. jA ^yA*Jf 

ljLj U if I 4 aL4n pM LVn jj —«fi ur*}! 'JL JL o^ Vl jjyic. j-lau_uu 

i 1 1^1 lAtj 1 2^t5iJJl 2 Li^l3»J! 

ji j»-t| UMJk 

:j-o Oj£u ^ua-*JI ./i’t| 

■ ^;bn«'l Lj^A>J! ,1 
KTI xJI J-tiAJI Lj^li- .2 

i_tSUJ! i(Neurone)g>; .n»ti a i; .^ti LjMwi l-*i 

:{j-4 oL ^ ^ ')j 

.1 

► .2 

.*Lh»>wL*Jf (oltj-iu-fl) LjU-uajLLIj .3 

La! .(Jpjj i V 1 . ^11 j»Jucj jJjjij j>Luuwl j i ^~rjj 

{ j -* ( jAf 1.4 i > a-» i > '■ -t. ij Lo LULcj Jo*»j tJL>. ^ 

uitf Llaluol T i ’ i 1 1 JjljjJI Lot vAxcojtj j at. I >» J ‘^ •■> i 

. 7L lL>JI pi I ll -fc. y_0 
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tuiljj wnitTl i flj*ti<i~i 
^ (1 

:^j 4 j jtrtill U^iJt p i>• flj 

LjLj^uaJLl( J* * »i^.t»£tl 1 

,4 j . l^ -taJt jjV \ & lJsjV4-l£j-uJ! cL t ^1^4 jl-lImJI .4_> 

pi ■». ,'it(_g £Loj_J| <2_ Sjj—uaaJl 4 J_iLu :ljI LiiVt 3jJ—«2_* .^ 

T(jt} Lj^L»Jl (H.ui51:4iijVr>tt i*t.fcn- jj (2 

^u^yi ^ ^u^yi jay t(Sensory Neurons) tu** b^i* . .t 

.(Motor Neurons) biu. .»_> 

jLg.>%Jt 4r I j.tf-i <U-.m>iJ1 I J_uU z A I 

‘ ‘^**0 Lj^vbJI (jrttiiiii'fc 

. (Excitability) ij Sjiayi . 1 
.(Conduction) janijj^^ai .2 

t ajLiJi* uj <UJTtile n i >t t J**JI i*L>i 

jUv^jj jLaj 4 jj±»J! 4i il£V| 2 _uLj J-Jj <Lliu C>bj i .<rfv» 11 *.LudJi 

Ci-flj 2_j 4 t.Vi in (jT lt. (j_4 i-JLe 4 j_uu *t ^ J o -ui Lr ic 

.(— 70 to — 90 mv) s^jL-ulJ Jj-i-LflutJ \ m y—Jj-S 
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. . 1 1 ” 

1 j_& w * -■■jj Jt l i.. -i/.j tU- u i VT L> laH—lb J—xU 

.(Resting Membrance Potential) 

:ttt*£Jt 3 jljS /Sjt*." ...Vj 

Lfcf«i u.4j^jLa (Stimula) u3L== ^^uxc eu_j*A-v Julc 

^Liujf ^11 L*-aifiTI ljLj^jV IJLaj-4 juoj l m1i . >o ^JL>Jt aLuJLII AjjIJu 

I LjLjjjt ACj_w jjl '—» t Acj^mj fjij VI alXA 

tkL^vJI ig\i-*£*$A Cilj.-*. i'll ^1] A_aJLx|iJJI <U-L>JI jU i u £jJ} 

. (P oJ arize) (_>! in t*\ ajl>. £_ ajL a-J-xJ i » L uu& i Aut ^j <jl>- jL.* 

(Depolarized) ljU^iluI v ajl* &- abL uw^j SjiiVt jua. ^ 

e^J J«MaJ /^ L> - 4JL x . y JI 4- ^mJlUI 4- AaJUw JJJ] .^a 

(j-iA 3jji^ A^iqjL T Sbiui/ a^»ji 1 (Threshold) a y ■ - * i s.jus 

Lxo A^jlAJ ujLjj-lV gL*iitl 2jj>Laj ui-jlj La, l.Uftj ^ */» .tj^. 

f 

t3>3 ►L J - “?= » tLiiU ^Lx|«iil (j.x.w 2L>jj Jj<aJ (jl 

*(+ 20 MV) Sc 35 

bJLx iSL jjjljj ua J I uLjjjV f LutaJI Aj jUu Cub lJzH^Xia (JLaauJI « 

C/Li^jV sUiiiJI AjjLai iL S^utfi jSUj Sal*. Sab} ^aJii u^Lu .2 Lx)^J| 

.( w 70to-*9OMV) tyij tA^xii j utua^uiVi sjb*. SjLcJ l<mj 

^rJk A.P.=(Active Potential) ju»an .* Jr » -i j tu. 

a a Ku £_ JLxaji j^ji jllU* Ijuj . sl^mJlLN ljLju^ 

A.P. j V'f- u i$ L-tllaaiLijVt illj} (j_a 4»_^» 5j^u> (j,l£. | 3^l5V| 

iLjiiLaj \. aj^uaj J k .^.. 2 ^t,~. A 

jl mr JLi-m L^jb J^ts |^a ' aALoa uiuo(tLiiJI 

2 J U 1 o? tUUb ^>*e b* i^aj (Nerve Impulse) ^ a 
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- ' ' **" ~~ .. .... —^ HamtiJISUryJI 

iilLl& — SjIjJ | — S^Ladt utsLaUI isjLjj 5 , Laj j ,- 1 A A 2 U Tt 

Sii i u C . (j-o 4.uab J I JaHj liitfsj JaJJb i_ 3 jJLi jif gjj 

. JjV) J-a 3j^» (50) ^aiidj.in'vlj aic (j_« 

,4-lj. u jj J^jdt J^.- y - QtJLa-j ^yic 3j^l2 4j.‘bft 1 t Slid (J 21 ^jjb 

;Ajl^.~jUnVt 2- f>X*lt jl Jilt J 54 LJ 

4 / 

jua -L 4 > . j 3^3 jrU3J ta^l 3 Jj-^n 4JWJOJ ' j.j >nr IjbL<t J) lia^t 

* 0 

2,- q - j .S 2_ 3:sl—ij I (^iJ-2 V ^^j-uajd 1 jbLU 2^J SiLjj jJLl Lit uU'. Ylx_u A)$uLj (_, La ij 

Oj-ij <ij i i r^it t d j*T tjl yj i^nll JlWi jLaaJl jLb yJUUbj jL*-alt Jl^jhII 

.j^Sb Yjt ^Ui^» U] 

t(jitjJLJl) Ij untlj C»l£jLilli jic, 1 ^ iin 111 4 mtu VtI JLallt 

1 *j 1_ a j. j_X iSj -^ (J\ ■.(**»2. aU- J_4 Ciiftj uill J—Ajjj 

Ijlj^Srt jSLi cr-^ 2 _tij^iajI jJilajj I f L311I AiilV<,o ^tuamlt *-\ tLillb 
tj^-a Sjjbsil 2h u<a«) I ^IxtU t jjJ I <j4j A^Lutl jt -Uj-J uij 

,(-100,-200 A) 

,(Synaptic Cleft) 

* 

S.yesicle SLi *&* LwL^.1 aji^uij^i <^>1*3 

(Transmitter Substance uau s^u a^LAti ^l^Vi 
?.. j j i,,~>ji,Tl Ljlijl till I jj-£- {_t$ ■u j i»n JU i.dM J- B . U 2JL311 » 3 j_c, -CLdt J-Sj 

ji»Lu 4_ sjbLSL (Acetyl Choline) £Uaii 

jL dr tt b- 4 4- (Norepinephrine)^ uUao^t^ wM-lmII e-uui 

,g.ujat 2_ a^j (Serotonin)j £Uoii ^ pij^-b ^Jim c^*-a*J t 


> 168 <■ 



ppaailjlfpiii 



4_13Ul]I a 1^11 oiub J> t Vi nilljjJ) ^}] cj I tinbi.u y 1 <lJL>. j—ui. 

4 Jixiu a J biVi m ) (jJaL J; i r>j . l'i _g1 lAabj^b* iti SjjLpsJ,! A 1 1>«TI jj • 


11 U . .TO {£ Ji m-»t t jLt—mU L_£_Jj J_ri‘il jj] tin .imf: 1 £ta b 

(Jl A~ch J-^bo ^-1* Vljj (Acetyl Cholinesterase) pj>ji p>jau ^ 
^ (Mono Amino Oxidase) jc^p} (Choline Acetic Acid) 


. jlu^ji ua&jijij 4 >Uba^„i>ui ajb» (Norep ineprine) 
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— . . .> 

oltl) ^sa-iL/tZJ ^^nUuaV 


• 4 J i j l u jJI j^gL»Xi JjJb JUfclj gUAib 4 j-jJJU t Jiubi .1 

.4 i . u i i i l-u-ajlJI iJ» Ai U^> j ''f Aj-xu nT i OUaoJI .2 

* 

> jjJCLlt 1 l «.ioj-»9 J< . 3 

• *.j j) -y~ 4 A j ,^t A ,41 .4 

^ 4 “ m 1> « IL m l A-jjLoxSJI Alj-tl o^*! 



iCentral Nervous System ^^>li 


| T|—;).>J 1 'Sj ^ •v I l-u3 {^jt ^Juj ( l) 1 <<i i^l pi i «q» c— 4 xji^h*! ^**•—» j ‘‘—•^ S^.3 

jo_a 1 t^|j^->ill AjI > i li u;tj CiLuaLJi^j i~*i i ,£ ~'j '*- LgJ LqX-t <L ^'v-H'ivg 

:<4J jft ui i(<a.m>Jl !*L Ajlip! 3j.£>rl 


■• ^* I gL>JiJI . 1 
.£UiaJ| .2 


git i ill m&i 

1 Lt^3 «b (j <1 i rtl Ajulc? AJ jlu ill,11 g-j tx * J I j jpLoJui t Jo L>o 

3 Dura Matter iiAijJI ^Sfl (1 

^Lljus. (j Vi i t j^iUl (3L»wfl-wJf 4 -»->.jL> jjjiSiJ lH* U>£b ?Luia 

^LilULi 3_x9l>JI j*VLi V ijfS JAxu? uc n'itl b- 4 X? 

j»VL J 1 d ^~ 33 gJ-rt J-T1 (j.Vi Ij (jrCurt i, rM* 4 ^ ^Jib t &Lw£ (jAj A.j, Lfr-b 2-uUJtj 

. Axiu-t t ^ A.t_i i i(. f- V 1 Jjijjj gl>b 11 
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:Arachnoid Matter ^yi (2 


Cuu L>i_uiAJ| 4 _l 2L*J| *YI j-t JyyjUu jjc <j^3j »Lui£ 

. t yiLa Jj! JjLuJb ^. AL a 2u£L>J| 

Lgj »JLTuJI Coo ^y-o-uu j^JbsJI fYf J io A 1~> LiW-ij 

jJij <Lul>wdJt i-jl <^ir Vlj SjjjV^ jrUj-All ^A.v* -j t^aII (jrjj 1.4 

* 

jPia Matter fVi (3 

lAJbjj hXj^L>-Yf : _VJ>- b Jn i gjj 3j—. u/Ly> ^L*aJLi i.tn < *»«j tLAc 

4-j-liJiJ (jAc (J- <i» ij j—iljJI_4 AJLjJI U. 11 £j t ->. j -1 i«A jJC JJa ^ j a->.?»111 jLl^^vi 

.jkjJLi £baaJl 

j(Cerebrospinal Fluid) Jiuji 

ii^>k c r^ L urf J£ A * 5i.4.jiititl jjLLloJ) j_4 J^SAj ^Lj JJLu/ 

. J j . j mi J > n i l fY! p. LuA I eL ^LAjjYl 

eft ^ <ueL>-j uiLAiaAl iL. <uA ’/.95 jfjij 

g_L«klll (3^^)-uAu lAi ij-ilAJliJI jjrUajJI w T j j -■"• j p A - (2 il) jtAl %. 

^ cfcJ-J > ^ Sil )ij *—ijjJ! (jrt V\< H SlluLkII ^ •«-" At( ^LiAJIj 

^ ^ '^ 1 (jlj 4_2uiaJ1j <JjL_uJI ■ 1 ~ ijj (2 _jU^j5UjiJ) ■ "■ a A t Ij 

^yvu jltVriT I 3j-Ai}| a_A (J . - &L U ^=5_AJ| ^L-SAJI^t 

^■UgbtJ- b pLiill A>UA ail ing jkjJI 4U9lwaILa| jUj ^ <<LuUJ'j 
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p Si wniX t utl j 1 > j it t (j-« j.LjL» ‘t LjUuiajJI jVj L» JJiL.t-U 2 }QjJI 

j > j S t\ i A i p-i—i jl ^ .i^LaJJI Cii.'iI (jrL-i L* (JjLiiJ ! lyJi-uajH ^_a>j 

. 4j^ojJ1 SjjjlJI 

Jj*au — — AJ (jyj V L_al fl UI JjLtu 

4_cj 4 _-l T LLJI (j— 4 -7*- ji—u*jVi 4_. 150 — 90 4—0-=^- 

-j.XLJlq 100 Jii pljiLcLdb 


ojUI 

i^-P 1 

Glucose 

50-80 

i Sodium 

350 

Potassium 

8 

Calcium 

5 

I Chloride 

440 

Bicar bonate (HCO 3 ) 

50-75 

Phosphate (P0 4 ) 

1-2 

Protein 

20-30 

Urea 

10-40 

h 2 o 

— 


• A 

l"ll I i^-I j ^yU ^ T 1 ft! f 4-j I, Ai.'V . 1 

^Lr>CiJIj j-LciJt I >2 

,^>LaVi <LIa-mtfrJ ^LajJI &-iViiuian Lpl>* pJUi l ^ 3 ^ >1 j >3 

, UL*uwJI wL^UI 
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Hflti t yjmuM jlf»JI W%j 

:^£=>j-iUI (1 

p- ‘< 4^} 4" 2 4—J ^~* ll f ^—4 I i IJ 1 ^ U fa ftf i r M ) 

JJ-ujSf I 4rJ { ijyX I «LUliaJI Sj-LaJI ^}J A ga.rtll S^_Ii3 j_4 JL-iq J <(W4 1-5 Oj La,S 3 

^rOJfc -Ia-x-^3 <Uxuaa uflLJij.l uflj (^ilLlI J T -. ^ iiJ j- A 

j_i-VU iiir LtwSj_L?s] (jLi.Laijl A-^aj ^Luaj^t) u_i_ji ^.a.!u ~ . i ^LusLUl 5 jJlAS | 

> ijryJJiiuJ Ij jrU^J-xJI Lt i-iLw^f.V' ^Ua3 

iy-a <lLo t^ajL, ^Ja<L< Uj-l»- t 


,2U.iLaj S.iL» .1 
. gl.uaij SaLa . 1—1 

:(Reflex Arch) I (2 

* t* 

Ljjii trtfi SM £j$-A 4xAx*i»J| i_liVLt__uJJ M ■ ^ (^.a.4 ^ ‘ £ ~*y ■*'” ^11_>Lwaf Vt ^SLuij 

(*■4? iy>$2> (Ji-ii ^,-lc I ii g a tjh o j*4_J 3 LjLuacSflj 2ij '■■«-*) 

jL^»J| £. 4 -jJlJoj j-« < t laa -uu Jt J_*iJt jjjj ^ Ia ^ U . . ,.H 

C r ll l ~ > ~ Ji rt" < <!■«» jl 4-t l a* -j-o SjLt i_i_iajlu y3Jlj ^LSjuV) tJbj-JU ^ •-- r 1 

iti! I ^Li*lTI <J_i. L "ALtA^jt AjuuaA A * j 2 , ,„■». 2., , 2 < 1-^ ^ ..... ■ ^. ■ ^r>j 

. 41 ii^r <Lj_L>.^ 

Lh^J hiM cjI t nc VI JI^Lci (^jjLuti jLu rfilS l auVt joit dIULAg 

4_J^Jo i-iLuacf c3-4>ia j-L, JLusjI ^1J.5VI £>LUi> jl UlA J j-^-. S 

(i>I= L^jL l-su«»jj uUtV! y-Aj ^UOII 'L. aUa^aJt 3iUl 'L. 

* 4 4idD^uif A i ^ ^ Lu? ^ ^ 
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j—£i ^LJI C>\—I JLfa O j) ujL-uajcVl flj. ji j»l—4>s «j 

♦ AjjJoalt! JjfcAJI a— i'U^'h LjjjljJilt i|_ JJw J_u V 02 L^jl <U«L5juif| 

;2j 4,4rtnit till mSufcHl 

. Lyj ijLuijyi j.a.ijjJ {jj tjjj ^L^JLaO if JLaaj .1 

.jij-u»V| (jj» jq m/vT I 4uLa$ tjlj ufl>. i ^ 3 t*UiuLa> JL^t iy at .2 

,uj! (jjjia i2Jij £ .ji JL^c) (jJb .3 

a \ 2 ,^L 1 >1 ■»." ,,,\ S.*w » a 2 aUlt, *“ JC t ft ;_. A *4 

tQjtOJa «L^u-t XT I »J—i (jrt-J 2 j *i . fit ! ftj ;2 U I i,»i ‘ 4..i. ( <<| 5ii—* ljLlu ^ j u .4. U .5 

. ^.>Lgo>i*y t 

OljJ*w# i>4 ^ «U if US. la -d Ljta j n'v . iH t (VJ 

frLiilll j tj IT j-^ij-a <7n Cilj j'i . i, a a ^lf 

i L^jfcTj ^ySsajjii I 

.<LAtl Qj ut rttl 1$ I<i 4 ,1 

,4ja^>Jt i ii 4 iyXc J^y-« .2 

.U. ,/ij" tl £L*oJj m ^o .3 

.I ,4 

. ri-c S j ij i t 1 4. & i»~ 1 1 .5 
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yMealljt&lt i ---———— 1 — - 

g-t^i jtl t iiUaj 

4—LajkLa rt~^ A l iHSU ujjL^yi t-g*9wtj—. 1 

jjJJI ^jJ] jJll 4-t^^oJI JJiUajJj <La J n i ^la j*4l (jij 2_jilL>Jt OLwUw^Vl 

• tUjCjYij (■ Lk-wVlj Ciy, trt»1 

< d i d .h nal l ;j-c I ^yL»iIl i 1 1 !_■> ij .2 

fij trkj.'LTI |*Ljj Lj^Wa-aU jJss»ij>A **>•£> i A . u . :> » 4 jjU »jl I 3iUl 

j+C- 

j^3t3 

* 

jjLat-V<%lt C>L-^a>>J I ^-Ua-'/i OLfi 5L*L£=a *—taiU! <jL£a til 

| l.'t ^ Qaj 4.*£1^lt 

.G^UixjJt JJL1 • 

.wtuiSj^UI j»taju( • 

:£UoJ! (3 

'■(^&> A i u i Uj ffjj*? 4iMi jjJ] ^-..^ « 

.(Cerebrum) jdi .1 
. (Cerebellum) , 2 
. (Brain Stem) £-Uuji j^c . 3 

£L« (J^j>A. ‘ l iu lilU (jlct tuUji*j jjp jL^jkJI JL4*1 Ij-taij 

^i.L la^luij (jpLil <Jj J^i tjr* 
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- —-— -> 

:£L*oJI Jj-lc (4 

ir> t UtHL? jjjj £_aj j1i_uL«t 

£(jj» uUllLjj ^ j —» 

t(Medulla Oblongata) .1 

^ SU'u 4_iL LjLiA-1 l-ilua^Jg ^ ‘Z-^eyT: 11 f-LWJlj ^LullJI JjL 63_» [_£ jJt 
3-iLXI jj-4 Ujj>.jL>.j ^LuL KJ .i ri SiL* (j_a UjJLiri J i_i_£bijUJ ^yis=a$-tiJI ^L3iJJ1 Aiail a 
iH <r v I ju_£> ^yxawLj 1_ 4 _^_aj c L-uaj-Jl <JiL-jJVI_j s>l At a JI 

: (j-Lj I oj^l t _ s jJ I j»> 1 ■' -»-T1 <Lj 4j^»J I £y» 'j-LC t-."i ■• ■, 11 

.(ji 1 <1 H — LalaJI jCjJtftxi • 

^ t Mrt'iTtl ^ » gjuJ \ * 

.jjjUsajJtj jjl■ nit) • 

. <LulaV I A-Z—t j_>. j_4 — < 1 . 1 Vt zi^^jVI ^ /ij-l • 

, JjLdJI j^b" 4- SOiil— ^Llt • 

* 

. S^ti* V | 4-*JjVt duiL* jJi i_t U^utV I j^=tl^_<i Li <t t | <LlS JLfcjJj 

• jt .2 

^lJk t,I _a —j^LdkiJ I jj-C; — jt-it JljuaJl d ritV i 4 T ilt 1-Ua> Jiij 

I j-A 4 ^-jIjJI (jrUajJ! Aj -i i a )l ^La jj-4 JiiStJ Uy*^ (J j, « a~ <. -l i t .] £L>wlMj 

■j ./ a ! 4- tl A iAI a. tT) . .1 . T <U m^ll_j d 1 {. 

* (jjuUU !_$ uLlj] !j 
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: ita n^t l g-Ldtlf I tt n m ijht t ^tl *3 


Jj U~ mil j_<» cJ-aJ ij lj AixH 5^£Jt { jjurk'i 

t—« Jjuaj 2_iiJU SUiJI 3 a t yn BUa (jLc Ja^^VI jwiJ <LuL»%j_uJI Sail! 

JJUaJI 4 j »La ^ ^LaUJI it- JU)UJI 

Jj=s Ji-iU A-i.i-i.fr>,»J | l-SLjJ VI (j_4 (jrjJlcj_iiJ>v« A _j_' U_i 11 <j„,j.i>.UJl j—a 
* 

~A i AriIi i^jLuO£VIj^lL>. LmijI 4-aS _u> yu vj-Lu-a^IUI j-a-II Ia^oj 

. jULt>»i( jUlajjxuJj * 

.j_yVl 2u*t£UI £>Lia>J| • 

i { ^u r J\ £L| *4 

5 

j(Thalamus) a^ti *t 

i» * 

IjLx^ 1 j MjVili - L i-} {jLi-q ■WS jj£ SjLc jdij 

~ V L *- aC ^ “ 3jL» (j_» oL^ajly lUL^J! au./tlyjt 

La S j i'tuii 5*1 1 ^ I~m-M il 1 rt| L ^*fj 

SjOlnJi £jjj| ^u a. . 1 

J-lc, Ji* 4-^ji CjLauL-iifcj jj^Ja -3 
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--—->• ajuOHfJrftf 

: (Hypothalamus) a>a .u 


OJ 1 % b a jjij JLtJUil (jrt, Vt j , u 3_pjLs-J| (j_4 (jjwj4U-usjI Jg Aj 

it-ojLkJJ' 3 l .L - >U ( jJi 1-M l £_« £ y «t) ^„. l ,ii>. iJ7 Ac.\j jL^i) 

* 

jj‘i . -nl j i ii H ojmiA £.a Jjau . L$1 (j-aLaVl UJLcaj> 

(j—a > Tjj jC-UL>Jt (J_>t| J (j Sj ill (jrlCr 4 laiiLMI l j_C 2Jj^_kU4 ^ SUttj 

:^L»U JiU. 

. p t) Ajtj -v. p j tAlj .1 

.£gUMjJJLLu£=aSt\ A.D.H tjia AjjpJjk^J I .2 

. 4-a-uaLg! I Up I^U-^lLg ^ j A u^t i SL12J! 4j=ap>- .3 

{J,^La jLgjp^t <Lj^ a ai g JI OLL L m u L T p^Vint l .4 

.Catecholamines t,or>4itj 

a ttj *j~ t|j ^jgJeultj ,5 

: Cerebellum £*s»JU -5 

frl.. MiTlj j,_ui-Ml i n 1-v 3j_ a . M I <J—S-b iii- <j— l, a — 4r % 

i ft! i ^ V| /^_a aLja^^ 7i U. >,i|j i Uat4 UltlspJ^J ^ A tA \ mi l 

£Lai_l_JI jp-a Cil_2aj_u/ oi^l—i ilapjj-jj .Vermis tuJ <tu— iaaJI 

, JxtalLuAI i ir> tM jSt I 


jtJU iUuljil im (j-* 4 ji 17 -U a in j i i joJ 4-taj-jUi- i-jiLa j 2jLa £yi (j$£aJ 

/ p- *. j 11 ■>.* r. i-rt <t^T | ^yjt a 1;jJ fti ‘aflTt £— Ll& tiuc*. 

(-!■>>'■ SiL^o Jpja ij>S% >i. ta a£ A.L. M t M. 1 5j n i iit l 4- Ajjaaa*JI L^lj-w^A kL^p 


j -a','. ...tlj ...I, i alj-lll L ULa ^jpiVl j-a kLJuUJl <Ui» AjJi-b 

Spiiall ^-*-1 >“ a >/,75 JiUaJ mt t <L^Lutaj < U » j k 11 tfjki U a t i '/10 jttl 




* 178 4 



frfvMtijifrjf < 


^j—4 A^jIj ^U| l_aLtlVl £j-£- (4-uL>JI j£- 

t.*< |^4 ^_wX| ljU^I—lIu j^IduJ Lfli^n . l^t-U 1 U iV! £— 4-j j j i i>> _l3 I 

J->b t >j-n u T JI ui- 4^4 j—* ^~» b ^Jj L_4 j 

«L^jj-§ ^LiL^Jaj ijLuaXI j_j_tu JJu>t 3bjjj^ ji 2iLw jjto-J ^ J_£ uj¥L>» ( _ =r Jj (_f.ijp 

. 3_Uuui jhSLui ^JL> jU-jJ (_w« 

: Cerebrum £ti .6 

^^LaVI f>>Jt^- CLut l tl l£A< SL^ £_UaJt *■[)-». i j-^ 

U>£j ; - ‘ . ' i - ^ ’ (|4* 1350) g^lxJt aicj {(4J£ 350) jJui t2 0-»..<^>Jt 

i. j i i> jij ^L»»v) - t - 1 -n. j jj_uu ft. u u Lb 1200 sj^y uicj pjc, 1400 tile 

L^I—dVl ^j-^4 4 11^3 4-ta— lu|_jj nijJt ^ sunt jeL (JL_uaj’t ^ j l i ^ .1 1 ^^^ ^ 

.(J <4lL » JI ( t i. H i -N . l l jjrA.Ul3 .. fLcioJt 


i^r® j-jkw Lj^ij Sjjza < ilirt'i J5-1 4 


.UuU^wO ^yjvjLi. (^jlc .1 

■ lUi.n* j,u,2 

•i &f 0tP*^l j-* ^obnVt tiilSJI 4-i^ .3 
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£L«all 


tSjjiitt .) 

A i < I j»1 "i> ’ i^-Lc J.,<},,.■ jV.ij *U-*L>.*m/ 3 jL« ,l~> 

: L^-i-a i^UthLU 3 .i-i t-> j-t' iJJaUil Uric. J 4 .VPj 

j'j ' i 1 c ~—'* c.Luau_Jt SiUl £- 4 -iAl_ 4 p| 5jL<m aIjJLoI &-&>.$ •'' . 1 

.4tl^3j-TI jsI) Iajua 

5..uailag ^fa-XI ft. i iiill 4j*wL-> if i ilafl V~>> (£-&> >iA—I jt I .2 

z c ^h La L $ ■&•£• ]$ 

»I ^uL>J) ® 

Ajai-Vl • 

Q .^ t l AjO^Vt • 

1 * ■» ■>■- ^4_luj (j-taluailVI fjja JU. c. ^1J dJALi»V I <4 -LlujL^j jtil :^LidiV| ,3 

i(jA$ m 3 ^yJt p-Lmu I 

.(FomtalLobe) • 

.(Parietal Lobe) i u-aiJi • 

.(Temporal Lobe) u-aiat • 

. (Occipital Lobe) i 0 aH\ • 

^ijL> <uaU) .(Basal Gsd^Iis) i tmt l .4 

.*u3uli SI^UIj 2 lou/uU 1 | SI^UI L 4 A 9 aL^XI 
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t4ji<nf t-flUJIj j»Jj» (j-4 lJUIjUJ ijiUapi 3iUl q-o ^1J 

.(Asosciation Fibers) LiLdVi ji tfcuijin uhurt . 1 
.(Commissural Fibers) iiLa^xi uiLJVl- t ^aiUi »-SUi! .2 
.(Projection Fibers) ijjapt J>urf .3 

JJUuj iLusLa-U! 2j_uuijl ^Jj Ci^L^IUuiXI j_4 ljL^uJuJI JiLu uj^ius^ 

a^LXI J—£t-l| '4r I 'J ‘'-t .^LadJI |jj-2tC Sy^lujJI tj—A 

Basal B-id r loJl ^jJJl o -uu rf—^L<^n 2jLtl CyAjj**- eI.i ^h i U 

: Cerebral nuclei uu^U ganglin 

. (Caudate nucleus) ^uaii 3!>ii i .1 
. (Lentiform nucleus) iwajJi sijin .2 
. (Amygdaloid nucleus) ‘AujyUi si>ci .3 

yx. SjLiC (j,-* <y-M 4_Ui.1aJ| ^_4 ZLjOcUUi (Lj^jVI J ^ >j 

.oLjjiij <Luuid*Jjj ijjlU! £jrtJ ^Bj f* * ,: *J 2 1 S^Lit 2 y-.^s-, 

bJjhIIj y~a LZ»5TL_iiJ| Jiii ii i no m-* . JpeULa S^tiBTI 

.2jjiUI p,L<acVt % mrnt l CjUUjCLwV) jJu«2 


* 181 * 



-■----- 

* 

m i I )JLk> UXI t ¥$\ 

■ I ^j-nl ,.^V1 

(^rtl^iTI jrtiii) Oa.^1 ;jL«aj¥l .2 

lJiJA. 4 SL’.l t jj ^ < A ^T l 5-^.U.l a .3 

.(jiiS*5ft j j ft, t m JI L> ^aiJt «L ^-flJ i^-g. M Li'l >4 

.(jjjJJl j i : ulJI jj5LT (JUJlshjLHj L$jL5L» LSjju V s^Li11 5 _£ L-«.* a ,5 

•j^=>>tl iL 1 •> ■ Ai5. li> < i4 it. ^-2 j : [») VI <L d Ea Jw a .6 

.tfo fig tg>uiii1l dj'kt.l Sj£h i fust') i£_ :^MSJ| S %li* o .7 

1 f.‘~*~r (TW4J 4 - wu .jjJI 4jjUij {£J^l jell j£- d.Cii i.-njl LjlfUoJVlj 

;^Laoi| Sj-uti L-fltjjoVt £y* ^a.->,l I Jfrjj-IaJt (1 

A 4dJn>Jt jJ-C- > L - > J I <I£U iu ,. u 4l (j-o iIiLfrtL m i J ^LT l u 

(V_i jl.jtuJ! ^Lj £^Ljo3jJj^ 2, J irfi.1 La. I '.r.j u ilt ^LinjJJ 

kLLLJI jj—d^^LVI i, i *>L>J| ^j ^-LL-iLj LlA (j—g SjiLuaJt Li3t>«JI 

Sj mi ?itI ,0 ( ^j-uti\ (jit gi$Lj J-aAtg J jWi " i t l 

. f»S «ij4 i U 

t (Effector) <xiiti >la*ji ^Lait <j«» (2 

^c- Liuii j^lcuJI gLaJJ! 4A = ^>Jl < L i i rt«T | j-al^V) jXi 

. Pyramidal ^^ i pUiLJi , 1 
.Extrapyramidal pUaUi .2 
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p4*aaifjifa}f 4r 


* 

tPeriphral Nervous System tLpia 


. «1 I } A I A -w. rl 11 (_J | U~|f, V| ,1 

.^jIMI ( j Xua <T ljL ^ >JI .2 

!{CraniaI Nerres) 2*a»otl uiLaaVi .t 

t 

L«i=> |C^j uiUAcVl j~4 Lvgj lAOiAcj 

. d jr—r4 — 

. 5 j ,i ii.>- 77 lj)! 3 - 

2 urf>- ^jjjl 5 - 

,^i> (Qlfactoiy Nerve) > JjVi > ,<*&«! i • 

, (Optic Nerve) j-l*4 I lju^c lcr itlt i t .ma«i i • 

jj>j »(Occulomotor Nerve) ^^ scjuui t .^«n • 

♦ <1 j 1-v ldJI tjjjJI £jjt Aajj] I (^y=i < m<~ 

.g^j^ (Trochlear Nerve) • 

((Trigeminal NRrvp.) r ^ati^, \*,«, : .^.n ^.,.1 ^i ,., • 

d < 1 i | 1 q j 1 <T ‘ iVlj jC. fl . 1 jj tjrj J l iJ gy.uL>-Jj tij I I r\ ill ^ : 'I -w. I I 

.oL^iJUl 

(Abducenl Nerve) 0*41 umuH • 

(Facial Nerve) • 

.gru^ (Auditory Nerve) ^,*4^ I i uW! • 

(Glosso - Pharyngeal -»i >■ _ h • 

.Nerve) 
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(V&gUS N6rVc)^2L>Jl^i • 

(Spinal Nerve) t^.uirv i iruTI ® 

(Hypoglassal Nerve) ^LudJtcu; ao i_l u*m?1 :j w i r ^L-Ul i . i urni il ® 


s(Spinal Nerves) u>Uo*&i jjIj 


L^jj» Ji3 u>Li<^£ V< tj-a 3 1 


. *W2Ifc JT Isj^ ^ " 

£j) 12 1 

^IsM 5 ■ 

v i rtm . rtf £$j 1 ■ 

*■ 

' > Lj^-4 tjlj_2iJI <jj-j J?T) iA tfc £j _jJL>Jij ^y-aLoVI jJL j Jj . u-» i. "( jj 

♦ L*-* *^*!i 

:Autonomic Nervous System -v 

* 

LULU I LjLp.1 


i - «i . ..i\\ a . V> , .^ I L^ a . l*.^ ^ t*ii> OLoXaJ <U 4 i e- LuAiT.VI (jV . 1 

.jit illicit I LgJLn aft 

i . .^s« <■ j jjyl—i '■'' ^3^ *4 i_L-a*Ji ijV <2 

^ *} I jl_^_>JI 2_ f .LuiiXI '“‘N 1 isu lP- 4 ft 
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y uaAtijtjx// 


ft" 1 * a b j 

. (Sympathetic System) jl^ji . 1 
.(Para Sympathetic System) ^.2 

I '4r 

lj_o rt rtt) sg l~> ( j lc 1 1 rt 11 ) 6 >1 

_Uu uLuxcVl jj_« j-ua3? jjJG 2_‘i <rt «.■ I J-a 1 iJiLdYl ^ L-4-« ^y=_^-uJI £l3wJl 

,j-Cj ^ _j* i tr> j T lju L »J) ^ n t-i'i a <L, L i t Si 1 i nf . jJ_^a J i« fl < j j 2-ja S it t 

j-0 . -i ^ia.T I l 4>U1V| L^Jj J_aU (y-II jj-4 jtj3 

Log^iC (-axtsjj i iS <JI j_4 4.1 ml u> /jla.t i L*jo 1Lo_Q! (j_« 1.A1) ig Jg i_< muj Lu 

:^JU L<i.f=3 4 ^j^_ 4 4-jgl'i i <t m M *Lu! jJI 4-i-<.ua <J! LjM>J) tj^Sloj aJLuJLuiJLj 

snidAn jji bMi. .1 

4- tj‘I.?| {J. .J>JJ SjUI L, <u^->. riiTt Lfca_Slj^j l^^Lin-w? a_^gj 

.2 * i _ i. l a UMi- 4.11a.ii II j iiUgi I inTt ^jh~ * t-»* 11 

: duuJI Ou LjM3- .2 

j_9—2-u* 1 a - l ^agibgl 'i jn i dt I g. il ^.Ajj>i i'iit) Lag—3 1ft)j l^al j^.,^3 

ub J -*" el—uJl! il)^l j] .aaJiJI J_»4jf lj. UJt J .na.il 2-jUiJl 

.4 iil a jmL 4yAj *Li».YI 
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> 2i*t2/Z^/ 


JU*t 

» i - xl rt J t L jj t- t' i iX&jMi J-Jjj (1 

Lt* jJI ^j-<o j-* ^~» t j ^r 4 £J 1 \ ^ } (2 

4_iLjLiir iX^t S J t £— I VJ ^A>J( ^j—« 3 jj Li.iss i uLl^i L»J < ,r t < u j 

.Cj^AaJaajI 

.p r.<i>iJI ^S\ (jrtJljjjVt 3}luar (3 

*jJLUill J5 J . U1 1 .iOi lLh*J ifi-J (4 

. Utl iLundll ^-wj-i (5 

.^ijjtXi ^ *-—^u.li (6 

,3-» u> lgM OLupVl ujjjt^aj Jla-i (7 
4 j»L*SH )^^ -* * . * f <J I > 9 igfrljJt (8 

.Sjo^IjlM l^jMuar j^bLIulj tLa-^VI C^i^rr ^L>oj> i.imi * (9 

,(Jl-**JaJLj (jJ-lAjlJI w-u-mHj fjA xSj (10 
.3^u»L*JI ' ^"N 1 (j^>l t IVtij SjLIXi uj^4u&c pLio^l > 1 11 1 nj (11 

.*1jjiwatl jj"i‘ £ ~' C>^^Liil 1 >“j (12 

., T -jo >j a jiijJLlxJ <ULj (13 

■ Sj,«.l,jj 2 luUl 1II .ikAJtllj jlj^j i k (14 

i(^ij juJij iL. 

4_>J_>ijlI i 2U£saj_uJ| uLua&Vlj ( 10 <9 j 7 <3) -tn-n nTI LjLua^Vt (j-« 

,(43 3) 

L£L>JI (j_4 ^jrtcj-i <Lt£ <1 ndirw 1 - 11 tJ&LJl jL ^>*n |lL> (—iltu 

3.1 Li I1— aj^a-uiT| UbU-jl jjj ^ 1 7,«11 j J_ L S 2_u_ua-*ll Lj^AShJ' I’n vi i, l y ~o^i ,< ii, j, i,mt t 

(j-* £cJU ^LuJ <UjL«jJI 
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4 -*-—--‘ -- 

LtoJ l jlHaJ! julj 4j^<a■»H LM^OI f Lu»>4 &- 

L^l« ijjJsJLj iX^jj »l ^.vV| j-a j i^>r 4- aLut illjujj 

f I .>w-- i ■ 1 3«H . i. hh uLuac VI {j—* J) k>t J_i2 t_>LuaaVl (jj-Sj ■* : —>tili-! 

HgijN Jjilaj JLajC? 

. u .ISM C*l ih i't £y* (J1 rtj .1 

,4j>«»aJI xUcj'YI uj^Lixc (j-iLulii \.t ; >.i»j .2 

I—1 1 il l! \ j V~>^ £y» {J 1 rtj .3 

. ^ | pM JU^)_> t 4 

,3jjdlj fbuoVl i£sa_^ .5 

,4^*3L$JI ^-4 ,6 

2-SiAa. Jj^tuaj *7 

' | ^} l i,.tT | f I A A ,8 

.^ I -^-"wl i . y“^ 3 31 i"i* J ,>.r~ a. j .9 

4r Lj.ji-i-a_*J I -^=J_L£=»j £>_lLL! <Llia_dl Sj-uaLaJl 4j_LtaaJ| dL^iJjl > < • ‘ ■> 1 ,10 

. fCjuau-uilllj 

■ Jju/LuJ! ^UAjf u^iuaa c.Lioj| i ■.■■■> , 1 1 

4_iUi.il jrLLtaaSfl j»jJL l )L^>Jt £)j] 

*■ ? 

4. <*i jT I fw , tr>*<*i i|_ )jjj if-n l-lJlL i4_jj|4’ij" “ Sj^uaJ t j AH t~j t 
• L*j 4 j»-jJ *4- 0 J.Mi* Cy* 

U^Ju i<Lw^s»L»L4 i_iSLt>^j (£.\$J t juiajj ^J>^| £)} in^s, 

J^jlJ ’ilLa- j <ti<\t I a ^ 
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—^ 2a*/LL lltdpjjl 
; 2-4 Lai t (_yil^»«ll 


2-ca»»la-uJ 1 m >JI nL>j1 «L i it~ i I 4 j mi'L'i "i (VyUI 

■ Lg-i uL>-|_j _^t<nc '&-. ‘jjL^l ' L ^ .a V_j 2 S ■ a<1I« 

pi-uiajj 

<Sj)jj>J 1 {(^iVj t t juL»lII Jj-o t'ljjjxk iiiM ,1 

: jl£9-> ;AAj iviiTI .2 

.u>^<rt*TI juij !^ I ir-ntl jJjjLtt i^y- , i 

.{^UolilXlj jLSjVtj :^y».Ldbjit I jj n-alI .u 

:4a^L£*11 

:jUwVI (1 

JjLdJ s-^aill Ulc 4 ui S fcHI 2UuiVi Ja 2 luU 

.iUSLullt ijuiV | j^jJillU (ixiiijJI a I g-u/jll U j j j T j u lt 

^1] rj ‘-^ti jJ4 jj_u3jJ I ljS J i s~ i.it t^ jj*i j <Li5u_lxJ 1 if j—L oi.. l l eg 

jJL^J) (^>a_dill 2- £p4LlJM (jfl ii_aJ I—-»-i3 (J_uali \£j . .i s* . u 1 u-Laall *L i. L. j r fc 

Cti-a. is ji ^riLju# L$3Vi c «i <» \j L^iLw La ^> 11 ^ImI 1 (Occipitial Lobe) 

■ 4 ijtSa iLtSbjjill ^s-Lt ajL^jaal) t l ^e>»»uajj 
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ydtaaJIJlftiH {.— -- 1 -- 

(2 

* I A A 1 j t-> Tl f I til rn t A f*ij .-^ tl .Zj t ^ | > * ^ I ■' ' S' Li t'll j V LJft I aH 

(jiV| iS_4jao-m.lt Ci>LuLLui£l Jja" u 4_LAaJI f.Lui£. ^Lc JaJu^Jt £_ jj j il 

. Ji_L^.!jJ I <LutjJt ILr Ijl4 344 jJLj *Ujj mil oL>-j^tl AAj-uij 4_<_1_>. I jJ j 

u-iL^rtfVt 4. La- rnl^-i J_2 luj J_ac J—^ ^Ij tLuj—uail uiL-*>jlj J^_>o jjVI 

. (^yifcVl jji'i Urttl ( >j y A^ Jt) £1! S^jjiS Sj a «i i nt1 

uLciLiil t_ 2-_iLUi 16 j_c J_2 j V 4^jojlu Gj_ua d)jJLJ ji j j VI --"j 

2700 4_)uJJ 4 (J ti:*i t Lot . 4-C ^ L\ J I <eL> ‘Ul-Uj 3000 l^fct put 4jilL>4 (_y\c fj 

SLMtti 4- 

(3 

jl f^LH jf U-^ tjr*3 wMiiLuto jLuiUI <jr l£, a^>->5 

. J-j.n~ liLQ 10000 Lio-tc CiUi>. 

£^jl 

.^>LuJJt ^yia I^J^LaLui a a>-^j 2jJL>J| jtjU .1 
♦ oLudii ^jiUVI *JjkII oLc l^jM^Luta a^j4j»JUI jl^tl ,u 
^aiaJt (jLutil)^la (Jic, a .il^XI ,£ 

.■£cvl>J|j^LmUI j^La. m A ,-La.jj <Lh k .o b» Jt ^l^lt .4 

fcM £jtU-^> L#Li i4*dLi. Cuuul J^Idl pel ^ Ot da^>b$ 

.4j^Uio iLU-jOj I 
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* iMvWIHrjti 


tJjjjoJI <U1T 

<L>*ji Cj I a ujLjlUI 2_ Lj| JL 4 j) i-i-awj Jjj jJt diU-aO ^ 

p^tj-j 3 jHI ^ ... »M (fctjjj SjliJ oilj ijLyjJI 

* * 

,~.si . 5 " , JJlUj LjjjdLlI A.£i* j£tyu,(',A J.ua.j La Lie. LxjLjjwjj= |M j-w ^L Lj 

.JydJ! 1.LUtlA (^J) 

; jjjClJI (^lc 3>^Xf 

♦ 4j!L1| 3^111 .1 

.( jj^al (jjjilU! ijL£= j ■~— 1 * <L>-Luil| > l/jl*—-») 3jjjtal! <L».Luiti .2 

40 30 {jyi Sj'j—»> J.*rt^iT {Sji^^>41 .3 

/ 1 

>LL»3 J^jOJI %Xu s ^dJt^U. ^-4 “AjLrjMLi ^. rvLn i T I I ;i fnT i T I .4 

, dJLLLS (ji j-*-d jjj u>j_il | jj LjLjjI*- <Aju 

(^L<aJI (j — 19 ' ^~~* 1 *j '* ‘ ill :jj^aL>i_u/VI (jrJ-J «5 

La^u1»j I 2j~51j j .l L uu j^-ii l^-c^L* 3 j—<» 

.4ldS 

(4 

Cy JLiiVl f.J.^1 ft ^ -~<4yt iLtlVl dtLL>w« %. f*" 1 ' C>> L£Luu » 

fp—L lI 1 A 1 *i \ 11 * 1 1 it a ^ 1 1 1 2 10 ^ lAja.1 \ fj L^jVl a fl 

.3^uu-aJI u^IoaVI ,ja 20 — 10 l^j-4 (J^= 

p 4 r, t%l A- H q u ^j j) 4 It Cl^ 1 n" mi l *- ; * » •“ ? *•* “ ‘• > 

4000 — 2000 l£J L* J-MJ £jf ^L.i U'i Iin j {Jijll 3Jj»-ij LujnT 

. L>%jK dtasLL C£L2jLm » A>>-J L-i- ii -MJ A - (1 L i ^ a 
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yini»tljt#dl ^ .■ ' 1 — “ 

gJLioa uiLjVI JjUjJ! 4. ljjIu i-jjLc SjLil O? 

4-Llc jjJJ Iduh J >rij La j- l cg Lj^LJ^Luta-Lt 4* i3j-^ *—*' >.l._ i ' i.^ . 

, Jia l> aji.J A-daJ 4- Ajjld £jIJ J- a . U j 

3lLjj_w jLSLa 4* ^ i^j-JI jLuuVLa u a. j . C jJI ‘Ac-jmJ pLuJI 

, L^Jt 4,a iti_g Ipp ‘luiL h.L'wl La «L^t j£l I 


jj/Uia.^1 a - 1 ■-'^ 

Physiology of the Sense Organs and Sensation: 

Lijt-I.l -*< a 4- LJUjO ^yil ul J*irrf i LJi jJL- 4 (jJb 4_<-»JI j»Luu>.Vl . A-jlUj jc-il 

<LUj Stimuls (III ^j‘*tl 

a Receptor Cells (jam ui j] a Ci ij < lit i 

<L$J jdLda (^1>-1 jJ|j < j r *.jL»JI itrtj'*. a 4_ dljjiull i-fi-TiL. a jjluuxoj 

J fi“ ‘~ A i u^a f . CiLuaLi Jiu (_ r Lt iL^j AJxallXl iLjxajJI cdLJV I 4,l<gjj J^wt ' j~- 
uumUII ajj-s-Vli-Bj (jt i^i^ttJL^>J( jjJ] (JaLdVl J>LL. 
'if 1 a 0^,5 oi LA ^yh,».) J^OJ mL2j . l^jLuu 

* t A;‘-Lj 

(jJxi L^ "u hi /? ) Ld^o i_ K> X n »u LaLcj-ft A i.a 4. ^-c-^Li uJSj 

(t^al^^Ji) j» -» JI (lLloc! LjL « .^. > .^J1 Sjj tLjl J;'* 1 ^j—o ^ » a pjJLl 4 .‘"U 

.Sense Organs 
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-—-> a« 

iTypes of Receptors ~mtl 

* * 

L. n^7 >*J n i J-^Vi (j —Ic I ^.1.4 J_i= * . 1 r;^J Pl^al^y-JLc CtM^ Al-Lilli 

frl^jYI (VjlJ t ii i i ni l i li i nVtft |ili-J_5 -CAig-u'JJ (j_4 JLa> 1^ £ 1-^'i.a 

S^JUll 

:dl ^4 1.111 ^*J '^* »-» 1 '“»- 

(Mechanical Receptors(l 


: Ja u l I j uhjJOiO ip dU&utSUlt Cllj j 4~~ dj <j umia^Ta ,yjl ^yls 

jjJacjAj5jLc jjl>ji l .(Tactile ReceptorsJ 

.Sac ^tjjT 

,-.s i ; t i ji :Deep Tissue Receptors UmjJI a^miVi u^aa .a> 

'"‘ r l o-ijl j-MjJtiV>4 i^n j.i ni^njProprioreceptorsX jjKiII 

, {JodLiill i- ' -q^ ujii 11 ale 4-laJj V|_j i~»VI 2_ 1 dual rt I 

ddj^uaJl Ljjjl^ljfciU !_y ,..ml>..“ij (Auditory 7 Receptors G NjS~m « *£ 

. (jiYI A. 

^uioCaj tEqulibrium Receptors ir^usa-uw .j 
.L abyrinth <u 2 ii £_ a^->5 ^o 3 ( ^>Ji 

«.i'i ,u; i>vT i 7, \i jj > j„ ? Rarnreccptors it>>i iM t £» N i a*im « .a 

uxxaJlj^jVl (jb>ii£o dj>4»all 4 jcjYI <>a*j ub 1 ^ 
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pfiatitjljAtl 


? Thermoreceptors u^uaii^ (2 

''0^3^ Lr^ ^1 1 aJoa>JLI u n 

;m»yi 3jt^jic»L^jaj Ull .,/-H~ t jj :Cold Receptors Saj^yi 4 



Sjy>ji c>L>.jaj ^ i.a.ci^ : Warmth Receptors c£L52-ut* ,i_» 

* 

• Lt LinJ *LtJ La)I 

tNocireceptors ^iVi o^u**-*- (3 

(a. i .i f>T ) Ay <«M l i j m j J_5o m-t'i t yJI Ci^LuilLuiJLI y-ij) 

, (tj V} u^uann4 Pain Receptors * om > 3 

:Photoreceptors »(4 

»j<;.i.u->C I .. klj - '> i.4 C_ AxSjCan L~l \j l i I ^ Li jj-u 

:Chemoreceptorsa^uyjluM**iy*l) (5 

: jA-tZuj i pjuyl I I-u >- a 4- 4jjWi£!| Cj|jjjuJLj ^ i* nimTi Ci^jnTinT.I 

.Smell Receptors c£UaLu« 4 
.Taste Receptorsjyai 

Li yii j Oxy receptors aa uaLm* . ^ 

4 - 3 ‘\ fjJj 4. CfryaM^ajSn 

yj_ut>Lu yJi tCarboxyreceptors (J 

. a -> u i 'i Vt 4-_?i |»^i 4* Lw>^t jjjui£pj] i_a.iLii.Li 

3 ] ^L-jjjL 0 u ul>cu ju\ tOsmoreceptors a^LuijjVi ,„t t , e 

4Jy*J jl ^yvLijj^l t^xLyhJl 
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> HS&’fH 


1 IjL_j (j uuA0 gi S 3 4,_uab>- 4_JjUu^a u)iAu2u_uu« Li)L-lAj 

. Cx^i '£- oM-f-^u-uiXI <JilL3> (J-Lo tjk jJ | 2j. 3 LuAJLT) jujus iuuusV l 

•C ^*5 it- L^JlS^v* ^ic 1 lilu Hi Ol J^l »~lil ‘ *J* ,J **» dJUi 

’ lJ * ^-k*" 1 xj^“ ' i~t Vi ■ ^t~. .it t (J 

. >JlA>J’ I . ,1 A * 1 

. -lx. JI ljMi n~ III 4 .t_J 

. 4jjl) C>5L2iuM .£ 
(2 

.jn i n -*i It 4-Lii.) jJ> t-~i 1 u.!t -i-x l^luj 

•3jU „ijtl «n*i 1 litt (3 

I SaJ—fclU Cilj»uuJl—i fjjk u^>uUg 4>*. m'il £. Uu^t^JJJ 

i-utuJlII lj^-uOjLuJLI ^auUj AujJIj^LjjV [3 4ixLajiil lj^LuxmJI 2- lioaj 

, ^-w..'.'VI _ui '">^4 :i".. ,1 a j] .• tr*i 4 1 ja JI 4-fc j <a>iX! (J-^unj^ 
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i^^SlVl ^LEJI jL*»JI (1 


,4«l1>.Uj 4jj>.jLa* gl ihrt jj-4 


VeWfotri* 

Latfa Majors 
wsitton^ 
Barttolift’* Duma 



Often* 

Unites; ©pewng 

Libia Msviffl 

VftgfnaJ Wrotos wrawiM 
tytft$ Hymen 

Pwfnwrft 



4_>-^L>UI 3 i Lul *■ “T1 frl I nf Vt 


pLuaaiVt .1 


•(y* U$£*JJ (J^lt 4fi 1 tlij Wt pi iiir 1 SjLiC. ^Jbj 


OjUt! 


2tj4l 4Jut^juoiJ I (JS-ilij OL jj 4J^n- J_»-_j_i, 

jji jj-uJ I j_4j jj (<LW^xjJJ 1 qJic Jaij aj& Ojv^j U£a 1 MSLi 4JJLJI 

.(jiiSLJ >*Ua-» 


,(LabiaMajora)t^ J 4iit,jj > L l ui • 
(Labia Minora) jj ja.m j • 

.(Clitoris) tjJaaJf • 
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> SjAtaHte-jJI 


(J ^ 1 ^ 1 » *L>I—«ti1 (ji—jJ 1 |^f |B—m 2.5 4_J^b 

. £U->JI eLbi o\ji\ ^ . j g n LojJuc ‘iu^ajJi 2LuyVb j 

s(Hymen) SjIslji *Li£ 

* 

3 — i£i iSaLc J-al^ f a j4Xj JLSblVt i ful*uW.<j 
LjLuj 4JLfl ^j3uj 4 .*£ J j VI ^-L»>iJt L*ii ^j-<iTlj jj? jjJSL^-Jj iil^.c-U 4_t j j '* tI 5j^u_3( 

. ^L**. Sac jju 

:(Bartholin’s Gland)<jupjb2Li£ 

.^L<u > J I pLbl ag.bjiJ <UlaL>k« ibb jj-ajj Jl2uj 

tU^I 3U2JI2b*2A 
.j V> j T1 (J rt ml 
r<u±±ijj\ ^Lw»cVi .lj 

{(Vagina) J-*ii 

* 

Jt-UJb UlA»b jlrv< ajlSbJI »L maH ALL>\j d n_ » i-Ujj) 

j>r.i.i^tj) JV 2.,i ItlaJI 4 _jjJj 10 CiLUo Jiji oic j^£j 

^L<u > JI OJtC J^Jbl 


* 198 4 






JuliljJI T< ■ > . t .l y t f r I 'VVl 


^UterusJ^jJi 

J) ItL U ^ (H-w 5 4 jjsjX.^ jcx<j 7.5 4J4-)j I iltl 4-usL>-^/l (J^ <* 4 < . » < ^jinj 

4, 'i U n j lit 4 _usL>- 4 a jftl (Cervix) 

f Uit .mi in n ^ SjjaJi *^^0 j_*3 (Endometrium) 

.3uU_l>- jJlAh 1$Jj SjjjJI lJuJj 6jJl>. 

iFallopian tubes >Jf uus) ui^ni □U2 

J^j J^Jaj ( j rtj . , . *t ) j ( mi» 1 .34.ua ull t!)j 

iUaJiL^ij^a Finger - Like Process wJoj>L tiirfUSj ^ 11 

u>Lta>yi « 1 ! U.»£ ijj lIj^xj aL^oLj (jpi_j JULusjXI 

.u^teSLii^ijUjSa yj^Sj <u|jLy 
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> otumjrjji 



t^o >e ^L>?U 


»(Ovary) 0 *ju1\ 

Sj-uiaJI <j~* Lc^ ' ui J-i=» l^ X" u ,uj$JLfi SL-Lsi ^LjlSj jUil L«J>$ 

Medulla ^oj C*Lusj> 4 t jjil ) 

yix^.41 gTu.cjg (J_>-jJ! a. Tic ^U_«aiJI i> yaj—41 J_jLaj .ljLlo^YIj 4_j$^aJt 

j_'_ 2 j~ '•■yjj • *tj L 4 A (j* j tni m! 

*‘U SjjjJI 

il>Lj^_4jJb 4 In mijj J in>i~) j> t .Vj ,,u><L»tiT ^ Y 4 j ■ji t'Uf 4j^_LuJi Bj j jJI (3] 

3jl£ ^L#ijJ| Bat 13 2_ it^c &j 4 fliLiiN -a JjJoLL# j-4 

^ jj-s| j I'l'tij i jui>^ (GnRH) jj-ij Hypothalamus ^ i 

5. ^£jj Hypothalamus ^j»»y L-Bj h gti ml 2 j_^ {j-** iyj >->-1 

U^ocanLH & FSHuauU^i 61^Pituitary Gland 

4- I ja-i-xiajj {jl£i d)|J£Liu uu> ^ au!, I j-4Lw« j-oIj 
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* 

5i ■ j* ^t } , i i t AjhJL ud Lu4j ij^mLui \ 11 i l * n i i fr 

\ *- < > /hJ ^ ^ » ^1 | lu_A^IL>1 uL.^ a>y I I^Ld iui^ll^ ^Luu 

j? LjjJLi cjJUlS dlJ-uiil L)l-® {<u3 

LjLljjS^II jj-j* <^t jlj-&J 2-13_§1 jlj-b) 1-iljlfi <j->\ jLS ^aja^aj . J^aJi t^Xc Ua^aLUL 

,i il.^^Vl ^,l4iT l _ r JLc^pja<UuT 

(Oestrogen) i ■ ^ * «- ■ * SjIjj x_ 

FSH & LH >^ ji>®J d^uLj GnRH ^ )> ^l» ^j^Lu/Vi i-uh 

j.^-3j^SjJ .uLXu^XH ^UaL f. JLJX (jliltUl 

* 

3uU>fj j^£j SjljJI aXa 2_j . U^jjoj j»oJ| 'jL I (jl* c-UujI toajj 

jj_oXcj-uJ j^XTLi iJl-ajj L&I^w 3 Jjuumj> L>LXu^U1 qj* 

FSH & jtj-flj j-a» jJ-Ldj ij^ej^l 1 |jut> 'ii m't ^Liujl j) . A . j a £ .t I 

XH 


SjLLm l^jV iL.j.^inii Dominant Follicle *0-* 

2aai_u»llll ixauj^II (j-4. d JLSk uJUJI 2_$FSH |jJjJ 4±3 (ft£j jaUI Ly ic. 

(45-*>4 <b_4iij £Li3jt (jj ,(_iLuaJ»^0 j|, '.*1. i.ol I> J (J>% g^-Ji 
J < l ~l H i _t j laUeiJ ^X& OaLuiJ .' * 1 ~-J 1 * ^1* 

d , ' ‘»~> 4- ^Liujl L$aa (/jJj 2X».JJ1 (JaAA ^ia- (jjaj-jjXtuVl jjut^ ^Liujl 

(jA& i tf l mj LH 4.i- u ij ^LajjVI I julj . L^j^Sj ‘ * ■ * « iL« LH 

X< -u l 3 4“ liJ-ii j^4 2xLu< 36 ajuj iSjaaSUI ^ 2uiajj_tU ^5l^Uf| 

4 .Aa o L a il SjjJ- 31 t(_i l_ u a.^ .yj a„!,»“( ,i,<i„4 4 >Tt 3—tiaUyi J_ua^o LH 

Sjiii)) 12 ^j^LH j^jjb^Uu>i o^^o>Sa2-*JcuXii 

("26 = 14 + 12”^ 26 juu x>a-»oaj^j jjcj *<*< ,un 

(Corpus (J ia a.*.<- U gj->«n (»aaaj| QJ^XJ < t J 

* 

^12iub) “U t/ 111 - 1 ! Luteum) 

JaXdXJ Uj) UJ.jaajiA.jjAlIj .(jjjXuiawJ^aJl 

ljLujjv) |j>Lfl ( l ^U^L>iXU 5ajJ| ^ FSH & LH 
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--------> J>S MlUrjtf 

llL (4 « > 4in.w^l jA J->^4hhiall ^Aj) jju^aVl 

A.I 4 iiAJ j-JI jJLi2u_LuV p >-jJI <LjlJa_> Jjj jIL, la jr}^»._3jj_u/V! 

jlj-fiLj PI flCClltS 3 Q Ji. Mlt .1 ItAjJg J rtdiTtYI JIUWKt! {j Ai >hj ;J fl-ll It i^ll_i3l J g t* 11 JJLJJ 

J («J tij jjilj ' U_9j-" ( ‘ 

^gjiLu UK jjyui (a 1bl™U£ ^UaUJTI ly—A ^Lo? Cj—lLG, ,.,l. B ) j SI 1 /lVI 

4_J^aJLH Sj^JLit 0.1 ,>.T)j 3_Jliaj jrLd.tl n QrtAji. i<4 ,t.»,jj L_J 

.rfbj^uJI 

■* • J '■'* ^LiUjl ^_jJj (^.j^—l jjJla I 4 -i. mi (jj 

4 1 .i<ijj> J —* (j? J LJj) SjL-uiV! .Si-^ii.L'V jjj !iJ_u >5 GrllRff (jj— 

^ jj g 1 ^JJ 11 ** ^ J*' V J ^ ‘^J-3 1 ^* 4 "**" L#l>-I.a i_ jJJLui Follicle 

. fvLLo 26 — 16 <^1 1 3 >- L^<i->^>- 03 ^ i*ibV) lxSj ]£l {jSJj toC jJ^ 

* 

jvij iLLa^-iCa t j_jL»jg tL.Lud )jj»J i J^LwJi j^Ljj ajLa (j-A I SilLAy 

. -UjLmljuJ Vl jV i gjt. 4-lu3Jjj->iJ! 

36| 8 yJI>^j L^l^b 4 j^ajj iTI jjJj jAjJb 4jL*aj£>Jl IkUj 

(_£ LH 2l j ■•“'« 2L_ uJ»_L^V Jj_>w4-tj . Sj.j.i*TT> Jc^wj Jfl’ll (p _K3-J^bJ I (Jo3 <LcLil 

2j>Uf> > !£_ o i .>Ci j^LlI It ^ylj L*T. 4-u>L>Vt g^LajjVl ■ < ~> b 

^-ua3 j j^->pjjl-^Vl J^L»Cb 33Uau jLa ajj^-<iri Sj^aJI 

It 

Sj^jji 4 . ui .Proliferative Phase _• i^t-uu l« ia_a.j isu- 

^ M t jujj-* «jLj) g~* 2bUaj n m SjLjj <jJj I 

j_J| «LjUsv> JaLuJ a «Lbol »«4 3jU» jljjUJUill 1 uUJ_j j* jJL»(^>jJ1 

pi tit? {Secretory Phase a t . ^> . t t i-u»j>ai ,^-Lc 

tjjj" ■ ■ ^_Jj‘ fjl : u l » * ujj hi < -> V I 

,<U^uJ( 2bliau ^Luut 4 /^ t-M 
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CndoiHBirlwn Overv Hypo1h»l»m)o 

7 pituitary axis 


<ZJ*» Lull t LieStt 


Ovulatory Cycfa 



Teste 


Nyslero- 

MlpJngogrpphy 
















-«-> ZjAMterjtl 

ij_- ) 41 a 2 tjJLl (jrt <^~ij <t,t (£jJL»u 5jV_j_J| >ulc 

(Atresia) n i <vi ) \ $ ■ i c I jj J., j i uLu ul> 2_ oL«aj^ji 

i>_Lih I j| {J^i>>.».uaVl (Uj^uaa ^_LJ I jOa 400,000 aajJi ^Hu la^Jj 

ItXoJ Ajji g itt 3j»J 1 ~~> t. LLjU J.c>JI ClljjJa cL12l ^ 1 '^j -1 ** j-4a-uu 

-u a' i f j 3_ 1 * . J_uaj i U 3ft 2 jl_>-Ij 4^u^j (20) ^I JS* 

iijuuiJllS Jl>b 331 inj^Jt J J_*_U JJUit> jj . 

(_p>j-JuJ| (JjLo <1 1 LXfl 3_eLu J—*{_££ UUdMj ^ IlZjL-M -fcitt J » lij l^1«l 

jjJaxjtal) t-itisjj jjfl ^Ldl {jjuijsti i a IT'hj tilltfJi) <£bu<3>U 

g —<-»»■ J.'H <i ihj 2i_u—uJi j-_Lj . 5 ju_uj (j_4 u^ajj nltj 

,l3Lu3J£aJt 

??Follicle (t-»ii^yJi) aii^jj»Jt ^a> u 

.ctuaj^ll ^_^L»ja JjL-u ^jja 3jU^ 




tULviiStff LSuzUJpi 4 


pp^uj l 


^LojJl SajJl (ffi j><u StjAl ft !<* ■> ■ 4- LI I 

^_i3j 3 1 .-tl r l /•?.<* 2L I i.2311 A ^ - u U L* (jlj g^JujVl !-'-£> l£A>*S 

3L12 wipe Jwi {ja i t-*in.LJ 

ctt^ ^ 7ujgSu)\ S^ail ^A La 

j»j_j Jji (j-4 frlu-li' ^3_) 34 ™ 26 tjrU>3jLc £$I>J <P-JI SjjjJ) i>-* 
jjj Jaju*i j»b? 5 — 3 ji)~nrij 3-2j*iUt £>j$li1\ OjJa. 

]t<i)^iJI 3jlaf t)!i jjjj ir^tLt ^p*mt3ati m J»I tjjJif |[)| Ja 

Jt i hi 3 L^xflj) 4U ^y-JI lZj)^1,'i u j >»■«-> uJUa ^SUj <ft_*j UJLc 

4- ui| jjjuJI 6JAJ <yJI wAj>oj4lj!>iJ u-Sc BjU-aJI L^iJj Jtj La J-aL£=» jjA 
2 r > tnV i t ,I jua.S jjwUI jl_a j»Lt Sj^wJl bjJA> (jl) (S-*£ij ft-vpt 4jLLu 

. Ji^.aC) ftj jrtjj ntt 3 uLiA j! |^t Aatv>i a jjA 3j^i uJ^VI ^Jlc ^Ixi 

ml ,n tl t (2 

LLLu.jjjk so£j (Testicles) jOwwaiJij (Penis) i Ijliiafl}) L)J ^~‘J 

.Zjfill Ct^MSXJ^>Jlj 

t3Uutfr«Tl 4 

Sjj^xji Sperms 3 >j u i uUI^x»ji £i_*j ^p_j| ir -^j 

3-jjILI ux_uLjV! j£ >. t .j ■ ft iij 3 j uljbJ 4-wLj|^L>JI 1i.> -^3-(It jj‘“‘ i, ^~' ji 

L g L nn Cr ic3 : u». , .4 i ^ j £j Seminiferous Tubules 
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> 7jJtU!3jr+H 


SLlS jjiU 1 1 >C u UljJS SJUSalt —u-u^VI aX& 1 j -“‘ t 

# / 

J-cts>i ai lu! LLJsjifl) _$jj jLjjjJj LusjI dyij ^iXJI Epididymis 

J-k*aJ L»_Ll£ 4 ULjl^i»J1 j-£i .{• 6 4j^Jb 

, ^ iJT ic 3j_ui]| l^jaJj L^Ltij wousj biS iUL^j <U^XI 

(jji 3jLxc jjyjbj Vas Deference 4.13L3 slus jj suia wi ^jUi j^»uj 

i-LaLJI SULaJ I «ilL& . JI_>-jJI aJqji^ a,*>c <u .i<a->J I ]£_ xU^Lui^J ySUj j ^ - 

l^j-s fM-j ^ui) Seminal Vesicle ^ ,i **->_i^»» ..ljUj 

i i Vi lit I 5L1 oj ^o. <fij 1_4 ^Lpo^I ■£a^ jlJ 2 ->i jVi 19 (JjLuJI ^ 4al.a«^ 

&_ jLLxij Prostate Gland wU^^ji Soa jiii j-u Ejeculatory Duct 

.Urethra j>j is us 



4 j i.i,-»itl 1-^lrw'u 


I (jJus. SjUSJI (>c Jjj-wll jAJ t j . j » , i rt -uil ( nj . n i -> . y-a j^£Lia 

ctLj(^-*Ji + j$_*u jj-uwi sus) Urethra sus ^oj 3 us a^-A L . ij U U Ji 
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\ .a£-* 51^21 J_te jjJili-LTI FSH & LK 2-*-«L»<-Uf Sj-iJI jjJ 

GllRH ^ljLj L*A)!^a| j>5b$ JlXc ^=AZ)-£b> Lu 3 .I 
(Hypothalamus) (u^uoP 3 jlc j_x 3 j_« j y-jj ^iiJj 

. LaLalj 31^2! JJut La£=a 

(Seminferous 2 u*a! uuuuVij.fnWitFSH py*J^pJ i 
^ ^',im.a LiMi-LHpy^j> L*tTubules) 
m,l Oj jS 4 ' l u •v A j b Eeyrfig Cells—3 

;~ii a .jj j^a Lr. 1 <*• i f <u 4-j* ^j rtfiLi^y l> ( iu_a pj . (Testosterone) 

LjUljj -nJI jrUUj ^,ic. oj^Luu -ajLs <Lc>jL»Jf <Uy£snUt J^pJI 

titULoJi i^i>ij tfaJi (Head) jy-« pi j i p j/ C u 
A-* 3 ^UI SJaLPJl ^jr-tcwuJ ^yJ! (Neck) 'i-iijJi j j 6- mj 4-3txjP J— 

i^y-41 u -t& (1 ail) (^jjd) p(y y> JJ 

SLiaji j_>.b L>y-tii 2 _aji (jAg u^Liiu (jiUfj (Tail) JjJlPj fJL£=y**iJ 

, 4jyijYl 4oJ_LuUa2| 

gyLJI iJ-lc ^ -j yU I OLjlypJI ^Lub ia_*j of ytl LltoijLiiVI 

.u*LajyJ! L*o Lyia j j .4j jJy ^yj| Sfpit <- <hM2. s . U 5qi 

Jit-x 14 — 10 b->-3 ^i—n^u |»y_j 60 i(3>ii 

.(Epididymis Vas Deference) 4 j^ 2J| iu^uin Lju^aii 
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5Ejaculation a f ,Uf jjuji ^ u 

jLtj-tu L*-jJ (^>at JJLaJI jj_SLj i . j^-Lo 6 — 1 <jrvj 

2u±_uUl}| a-j^VI 3U2J1 %. JiL^ L-* 

*(j**u) 

, a —ru.a^ 30 — 20 l ^ y i ijf ■>» t j mi i n_ij 
£_ a ;t->L>4l 3^l_4il jfj '■ t i 

. tjrCtAtSj ^3 l^S- n*. jJl ^ 

^L.xi>c Vl J—iU (^J_U( jl> j Jjlj_JU jft—4n 

?3l^_cU auiidLuJI 

ij-SU-l (j-£Jd ti i a I^> i- U ^ ^ra Vt uil j - W t j! 

4£>Lui 16 

Jj-it t/j-ilf tlilj. i; k J) jl 4 ju 

• f Lt 4 — 3 o^uj (tv^-j-M 

uiLil^tixJi £}La l-3i!l?iH 2JL». j£_ 

.(J.>i rt i<h*> jtu> utl^a-wyi )$ )-* J- 4 11SA JjVI jjJ) j_^iuaj jjJ iUjjil 

1-SjLiil ^j-C, £UuL«¥l 4 JU- 2L‘4-yjl' CiUl^oJ) jj >, 4-n AJ-C hULj jLa ^=J-3Li=» 
#< 

flXL* 'fLj <LLuf Ja? 1^1 <3, Aj^HI JO* SaU) 

LjUlj-p^l Ai_lc 2l ^LojjI ^J jXdtiu u-£ (J-j-LjoJ) jl q-* 

j > V gL«Jt j-ft ^UlL^VI £}La u>L-«Vl aX$I j Aij-w ^ ^0 

. Ajju^-^TI yjLii SjJ-iiJI ^JLILJL 



ihu 


^Z~ -- 

11 MU / 

Nonna] 

L r'l i^ (,£><■» 01 $**- 
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ZtLeUd/l f ^ 


uDl^WI ^ o+jX I jiJj Ja 

* # 

ui5 iMljt jjjjj-Ut ijL^DI jl_^= ujj 1 jA»“ *U fcv j.< n i jL£=» L^« iS^ jj 

^J{^». ,^\ llaJuu) 1 's^ j-LLsO uUl^pJ! jVj sij^iL! utUt^pJf joc uoapo 

jjljJlLuij u^-t Tj ( j_«j <£Uu«f! ^ Ll Uc jiJj u-0j-* ifl jls L-£>L2 jV L«>j ^4 70 

(J-lL^JJI SiLcJ L-lJOj JiLuiii <tra £iS U-A-lj J-Jrl^O y-lA UaiJ) j»4 4ji 

jj I, ,U j»JI (_^aj ->i-mMj J.,i.l.^jJI ?,>< .<(j—d 1 1 j g. u d ojj_4 3 u_iC 

. <CLs>JLjuj 

1—*>1 <2-£aj^>%}1 J,.tlrtlj 4 _jjaLI utLj|^j->JI JiO-jt 4-li ^! jj 

LjLJ>ljA>ill £-LIjj L yaJu tLljUj IlL jLd JjAa^SJI JjLlIJ 4.4 HI (TLj 

j_ r lc Sj^^uUI LjLjj-djA y_L^ <Sja}Lj JirLi» j_fl 5j-ull_w4jA.fi ji<Su^XI 

j •> « »1 1 {jiLiJljj ojuU-iUI oiLla (J_t.Liaj J’-ij—j Jt.L->ij t4-t uuj^I J jJI 5ju_S 

. ^<<1 'r> » t | 

* 

L^IoaLuIj Ia.XM jj; uiajJi11,.i >ij iaJj jijj jili 4 jjjV( jAjm iiJLU> 

(*4d9 t4_j^j,| LjUl^pJt ^LoJ (jjLc jjp V <j£l$ LgJ JJSIoaj 

ijjiVt f jsi «> ji ^j Ua SjLui^I ijjy ^jJLuaiVl u3lj_JjLj 

jXI (j'j.S jiaAfl jip aJ j^Sjj^l JJu jLoVt <^1] 

.(4j^LU ju» jA^al 4jLiu* (jLitaVI 41^ Sibjll 

✓ 

fijjjJI t-ixolLd SjLa ja (_f,XM 4-u}LiV| Cxkjj J-4^J1 j^u 5iL»JI 2- 

✓ 

.SidiiLdJI jaaIj ^LlaiuiV) ja IiIia jA LaUL»v4 ^UaLjVI laSj j^5o iA3j 


> 209 ^ 




<-- 

prfjtikJiS 

£-*■[>! I 

ui-uQJf 2_*JbJI < jLu*iVl Luv^J^u J^-uL4 t|» 1987 ^-» u4 (jiut-c , 1 

. jU-£ 

Sjjjj : jL-ar 3* u Li», jLuu^l |T, jji^- j .l ui.ii 1981 JluC. SJjIa .7 

. jftjJjuJIj 4-UjiH 

LxaljJu»JI <L AJS-^a_a '4_ V; ^it (f> 1986 iLJuj—iHi gJ^-Ia .L-.xi T .3 

j|j ;%Jji l‘ t C < uYl . Sj .i t-n JI 

— 4j£jLUI <LL»-j-aJU 3La>JI [C-tc — La>.jJ 19/6 ub^ U^ 1 -^ .4 

.^IaC 1*11 fc^jill 

. riOJ^jll 4 *1 11 i 1 ^ ,5 

, QjjjVl <Uu«L>JI {jLaA OLaJ^I Li*^ll^uafl QjMJj ,6 
i3l«3ull fLf*-VI jTjjA tLAA/JJ .7 

A t<Lut3 % y k <Aal**l| a, j i p *>J| pL-ca£ll. 1968 t^Lia .8 

•J.na.< Ifj II -a ill CfrC. 4jtdb»- 

jtj £Lcv^j^j-uiaj ij> .2002 t^^uL* *u>u) .9 

— (jIac ^La* 

.Glj^SII /ibjjjfcll 3L*ll| lo4> Sjuli . 1 1 
tUj^jJl a£1a 11 .'3^-uall ajlj^ Sj-Jt3.12 

‘-‘Mb ■ J,a - C ) jUjVi a*iw j^uu ^Vi uL£= .13 

.^iLi ^cm < jjj I 
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pfljV ( — .... —*--— --- 

<jLJ VI <UtL*> Lrtt jJ—oLo 'jj AL»tl i 3_iULaJU| 3 aVjJ j ■ >«■< L« «* a uU& . 14 

(jj_a 1(J Lib VI ^.i.lS 3_c.Lt>VI JjZjulu Aa-^Lv tu£i|j-u}^ ijiAfcJ t 

jli : (jLoJ. t 4 1 b i (jLwU^fl ^tj i 2006 ( jjjuLc t Cj&-±£) * 1 5 

. j^jVI i x-ilg j iti < 113 1 o Ull 

.3_pjjVl 3jL^LfcJI < ijlxx- jLbVl 1 lift <1987 ( t uj4i) • 16 
— jL_<*c (^i-LJLS jI^ uL-oLUI p i. 2011 i'&j-*b\^yz (kA_4(>-t £"LL-J . 17 
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